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SOURCE LIST

J
Bayshore Environmental
41 Sandpipe Lane

i Coram, New York 11727
~i (718)442-3879
__ Attn: JohnOeLeo

J Chemical Pollution Control Inc.
120 South Fourth Street
Bayshore. New York 11706
(516)5860333
Attn: Tom McGlennon

Marine Pollution Control
P.O. Box 2220
East Patchogue, New York 11772
(516)654-4900
Attn: James Oavey

RGM Liquid Waste Removal Corp.
^ 972 Nicolls Road

Deer Park, New York 11729
(516)586-0002
Attn: Dan Rivers

Waste Conversion (Stout Environmental)
Box 599
Thorofare, NJ 08086
(609) 384-8000
Attn: LauriePalko
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DANIEL. E. RUSSELL
City Historian

516-676-6535

City Hall
Bridge Street

GtonCove, N.Y.11542
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i Uncontrolled

Hazardous Waste Site
] Ranking System
—i
J A Users Manual

(HW-10)

Originally Published in
the July 16.1982. Federal Register

United States
Environmental Protection
Agency

1984
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Tabl* 5

WATti. DISTRICTS HIP WATER SUPPLT

T« nU.C--.ml All* MO POPULATION [HFOIIIttTION FOIt WATM SERVICES IN HASSSAU COUm II UTILIZED II
CQKHMCT10* WITH PLATE 5

Population

TOMI Of ItWRUD

•ovllai Cr««n fatataa

Fr»kU. IqMn
FrMpajrc
Carte CU»
Caraa* City (with
HaapKMd
HU«a»llla«"
JaawUa Watat Supply*
Lnitton
Llao-Polac LooluMt

.iMf toKk
loni I.IHI WM«r Corp.
*<• Tack H«« l»rvlc« Corp .
HtMla*
lMk»llla Cm»
lOMmlt Plala
Oolonlali
Hut lanrataa* »a»pat«aa Cardana
Hltchal PlaU Watar Supply Araa

TOW or mm Mnrnuo
AlkKtMH l«Mt*
C.cU Mm
Cltlou Ultor Supply Co.
tut UltllMU
CtUt* City
:••<•• CK, ?..k
doomed
Cr««t N«ck
JcMlei UM«C luoply*
N>nk>.Mc-L.k«Tlll.
Ni«Ml>*
OU HMtburr***
ru>*M

—— P»rt VMklnttm
»o.iy«

—— IM*> Point
UMtkvrjr
Ullluto* P.rk

Tom or oTim t»
••yollU
t*tkr»V*..
r*nll««l«

—— Cl«o COT*
— ••»» ClMwo04*ClaatMsd

lieknill***
—— Jirlcka
U- LM«t (alln

m«»«mu«
"•• lork H.tor f*nlc< Corp.-
XRtaut PamiB|d«l<
OM Vutkurr*
or*t« toyrui»i»

• — - »u ctif e
Io>tk riral«t4>l.
D* OTMt OrlTt
mil i*ek i.ut*.
•L VM
Ipllt lack

Typ« oE
Servlco

U.O.
W . D .
W.O.
W.O.
V .
V.
U.O.
V.
W.D.
PVT.
W.D.
W.D.
CITT
PTT.
PVT.
».
V.
W.D.
W.D.
W.D.
(PIOT09CO)

W.D.
W.O.
PVT.
V .
V .
!.' "
U . D .
W . D .
PVT.
W.D.
V.
V .
V.
W.D.
W.D.
V.
W.D.
V .

7.
W.O.
7.
CITT
W.D.
W.D.
W.D.
U.D.
W.D.
PTT.
W.S.D.
V.
w.o.
W.D.
V.
W.D.
P.W.A.
P.W.A.
P.H.A.
P.W.A.

1980
U.S. Cenlul

J6.2J2
22.927

40, AM

J*,073

51
25,405

2,708'
0

20.70}
2.175
1.501

2.742

8,216

7,034

7.946
24.611

*
1.102

5,364

SCPC
EltlMt*

J.100
9,700

42,150
u.aoo

1,050

5,400
73,650
41,950
4,500

231,950
126.650

100
23,100
23,000

1,250

11,650
9,300

22,500

19 9OO
350

2.450
18.150
12.600

27.150
16.700

19.750

24.150-'

6,650
42.600
55.300

7,0)0
44,950
17.600

400

6.300
32.700

43.300
30

250
80
70

Arts
(Acr*«f

296
M7

3.5M
1.039
3.50*
3.413

17
2.327

497
5,166
).I12
1.476
1.J90

27,054
12,49*

11
2,196

«M
2,001
1.556
1,970

1,4)3
917

3.922
369

1
2.022

282
272

,140
,099
,1M
,J2»
31)

.220
,463
,743
,151
390

92«
3.5)7

6*6
4,33*
i.*;t
4,470

24. OM
5.461
4,021
2.229.

59
1.11*
2.3M
5.1*0

7)2
3,117

U
60
60
20

• P«rt l« Ton of Ron h H«.pit»»d
•• P.rt U T«ni of lltloite.d;

"* Ptrt la Tom of Oyittr 8«r
W.D. - H.tor Dlicrlct

Aru LMKJ I.Und itilon
Cowifcy flanalns CoamiMl

W.S.D. - Watac Supply Ol.trlct
V. - Vlllaia
PVT. - Prlvata COM any
P.WJI. - Prlvata Watar Aaaoclatlon

Planlni loara. E»latl«g Lana Uaa. 1961)
i planlaacar aatlaacaa

O
Oin\ou>

Population SMKW: 1910 U.S. C>n«ui and Naaaau County Planning CoMlaalo
1980 0. j. c«m»
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GSC-TR8645

GRAPHICAL EXPOSURE MODELING SYSTEM

(GENS)

USER'S GUIDE

VOLUME 2. MODELING

Prepared for:

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF PESTICIDES AND TOXIC SUBSTANCES

EXPOSURE EVALUATION DIVISION
Task NO. 3-2

Contract No. 68023970
Project Officer: Russell Kinerson

Task Manager: Loren Hall

Prepared by:

GENERAL SCIENCES CORPORATION
8401 Corporate Drive

Landover, Maryland 20785

Submitted: December 1, 1986

100595



4 "I

_ATr~'_TE O : ̂  1 : ••{ 2 :-CMGITL'D£ 2:38:17 :-33O

SECTOR
KM O . O O - . 4 O O . 4OO-.81O . -1Q-1.GO 1.6O-3.2O 3. 2Q-4. 8O 4. 8O-6. -iO TOTALS

£ 1 ^31

RING 731
TOTALS

3631

3631

<5561

T'361

25SO5

25505

12O14

12014

2O416

2O416

67853

67858

GEMS>

Li Tunaeten
LATITUDE 4Oj51:42 LONGIT'JDE V3!38:17 198O HOUSING

O . O O - . 4 O O .40O-.dlO .
SECTOR

1.6O-3.2O 3. 2O-4.aO 4. 3O-6. 4O TOTALS

2Q79

2O79

J472

8472

4O40

4O4O

"O79

•O79

23199

f< ING
TOTALS

242 1287

Distance (miles)

0-1/4
0-1/2
0-1
0-2
0-3
0-4

Population

731
4362
9923

35428
47442
67858

Houses

242
1529
3608

12080
16120
23199

100596
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CORPORA TION AND SUBSIDIARIES

CONTROL NO:

f/.7/f
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NUS CORPORA TION AND SUBSIDIARIES TELECONNOTE

ACTION ITEMS:

NUS 067 REVISED 0685 100600
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MUS CORPORATION AND SUBSIDIARIES TELECONNOTE

CONTROL NO: DATE: TIME:

</•; 5
DISTRIBUTION.

BETWEEN: OF: PHONE:

AND.

DISCUSSION:

/f<r- , j/c-

ACTION ITEMS:

100602
NUS 067 AEVISEO 006S
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SUiiY, Lldy. tO, Stony Krook, NY 11794-3070

Septemoer 20, 19B7

Robert J. Mangan, P.E.
Director of Puolic Works
City hall
Glen Cover ,iJY 11542 ,

Dear Mr. Mangan:

Some of the results are enclosed from the Li Tungsten
sue. These are the lined and unlined pond water tests, which we took
on August 12, 1957.

The other results will follow .soon. There was no heavy metal
contamination found as shown here.

Sincerely,

Agnes Gara
Asst. Sanitary Engineer.

AG:cp
Enclosures

100604



inovoooH



I 
!

I 
i

1
f 

^ r^ (A 1

--
•-

€"
--

(A i

\\ 
' 

'"i
(A

 
p

1 
1 i '

i/ 
x ' • 1 1

H o o en o at

a* -«1 5 
'-^

'V o

(V -/ 1> 0- |A O ?

II- a A n

f\ o V 0

e
T» I/V 0 

-(
>

4' 
^

-s o 'U
-

1" 0-
cr

0

P f

° 
o

0

/Tl s- r\ a 9-
; c c

'\ 0 -
i A (-0

*



' 371

J r*rL i
L A p u p A T l jp z rs

o r > F T

i A

n & H A Z A R D O U S '••*srr - r>tr
L - O A T N a c r .

n;. COVF. c.
u H i j c i T

-APVTtZS

r'TNAL HEPORT

CHARGE: 22.a7

EST 10-

S QF L I N E D
A N A L Y T I C A L CHEMISTRY - A L B A «

SOLIDS. L'PY
f-5.

•- —HESt'LT-
PERCENT

SELEMJ" T K - D R Y 50LIDS
B E R Y L L I L T V - T ^ D R Y SOLIDS
S I L V E R I N ' D R Y SOLIDS
B A R I U " I N D R Y SOLIDS
C A D M I U M I N D R Y - S O L I D S
C O B A L T I N n R Y SOLIDS
CHROMIUM IN DRY SOLIDS
COPPER IN" D°Y SOLIDS
MANGANESE TM PPY
NTCF'EL IN' nRY
STRONTIUM TV-npy 'SOLIDS
TITANlUM TN DRY SOLIDS
VANADILJ M TN PRY SPLTDS
ZTNC'I.'i DRY SOI.IDS
MOLYBDE^U" IN DRY SOLIDS
ANTIMONY TM DRY 50LIUS
TIN IN DRY SOLIDS" — — - - - - - ---
THALLIJM TN DRY SOLIDS
ALUMINUM IN DRY SOLIDS __

~pP~SnLlD'S FOR'METALS ——'
r,F SOLIDS FOR riG

**«* CONTINUED ON

U,67 "CG/G
6.3 *CG/G
2.8 'MCG/G

< 8. MCG/G
63. «CG/G

~104. "CG/G-
34. MCG/G

13.6 "CG/L
5320. MCG/G
1.12. MCG/G
28.4 ^'CG/G
79. MCG/G

166. WCG/G
13._ *CG/G

6040. MCG/G~
886. VCG/L
44. MCG/G

< 40." MCG/G
< 16. MCG/L
4980.

" —— ~~UONE~
DONE

NEXT PAGE ****

COPIES SF»T Tor COC1). Ph(3J. LPHEC1). FED ( ). lNFO.pC }. INFO-LC )

SUBMITTED RytHOFMAMu
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"V .,r
LABURATDP1W

C H A R G E : 22 . b7

1f6 P,MH1!TBM
_____

TUNGSTEV Tf, pRy ̂ LTDS " ————————— HESULT
PREP DF 5 A M O L r rQR Ep' „ < SOOO. -CG/L
^~ —— ————————— • ———— ———— DOME

TCP- , TCP

— PARAPETED—..
'

.. .
—— ————————— RESULT

ARSENIC < 0.2 "CG/L
SELEWIU»« 180. "CG/L
LEAD- — - • - - — — ._. _ < 5g ucc/L

SILVER < 1. "CG/L
5ARIUM •---... 24. MCG/L
CADMIUM " 40. "CG/L
COBALT 59. »CC,/L
CHROMIUM———————-———-— .._________ __ 55. "CG/L
COPPER . "" T~~~" "12T "CG/IT

27oo. WCG/L
5850. "CG/L_ _NICKEL "" —— "127.

STRONTl'Jjw 37. "CG/L
"~TTTAr;ru*r —— ----- °3. "CG/r,

V A N A D I U M < 5.- "CG/L
_2IHC < 5. -CG/L
MOUYHDEVU"—— ------- _ __ _1930. «CG/L
ANTIMONY - - - - - - — -gov~yCG/L"
TIN 98. MCG/L

~~THALLTUM— — - — —— - —— --_ _ . ___ . _____ _ < 50. -CG/L
ALUM I N U M " ~"~ ~ < 20".' 'WCG7L

4950.

PARAMETERS NOT PART OF' TEST-pATTERN - —— ——

"L»RY sor.ios"— — — "_____ --..—.-..KESULT-
(£J600.~MCG7G ———

j^i-unrrNc. P » R _ A H E T E R S _ MOT P A R T O F ^ T H T J A T T E R M
• P A R A M E T E R -_IRQN rrj ppy SOLIDS "" ——————RESULT

~ " *"***"EHD O F " "

100608



''•£« Y T j S K S T A T E DEPARTMENT OK
* A r - S » O R T H CF.'.TER FOH LAblJRAT JRIEii ANU

RESULTS C,F EXAMINATION F I N A L

WASTE - DEC KEGin:: 1
f_ _ GAZETTEER CCDE:2901

—— COUNTYrflASSAU" •--

...£9

"1 AGE 1

SAMPLE ::: c7]0 __
—i FROGRAfci n i n i » r T ' • r-ri< T *'SOURCE 1^. °301.CI.. SULIu 4, hASARI
-JpniiTTnir'* DRAINAGE
LATI^JDE: U8rIVI!ION!GLEH

Ur-TUNGSTEN G A R V I E S PT RO GLEN COVE
R E P O R T I f G ' i ; - ^ " 1 SOUTHWE:ST C°R^R L I N E D POND - ——
TES? JifJrSfT^ 10-156 :cn\&PL?TERLT'Ir I^GAUIC AK*""CAL C H E M I S T R Y - A L B A H -i u - 1 5 b . C O M P L E T E METAL SCAN - T O T A L R E C O V E R A B L E

- P L T N r . f l 7 / n 2 x : I H D U S T R I A L W A STE. -UHCHLORn;ATED——————- —-- ———PLTNG: RT/OB/OS i4:io CATE PRINTED:87/09/22

- A N A L Y S I S : •JCP-6 ICP G R O U P I N G 6-—CanPLEIE-SCANT~TOTAL R E C O V E R A B L E — — ~

-= ARSENIC, TrTAL RECOVERABLE
:• oELENlUH, TOTAL RECOVERABLE
"OERYL-LTUK7-TOTAL- RECOVERABLE
SILVER. TOTAL RECOVERABLE

^BARIUM. TnTAL RECOVERABLE

- —— R E S U L T -
~OV3~VCC7L' ———
51.

< 5.0

V>iBALT. TOTAL RECOVERABLE
^-THROMIUM, TOTAL RECOVERABLE
'COPPER—TOTAL-RECOVERABLE" ~ ~--
IRON. TOTAL RECOVERABLE

_ MANGANESE, TCTAL RECOVERABLE
.: "NICKEL. "TOTAL'P.ECOVERABLE" ——— ————-

STRONTIUM, TOTAL RECOVERABLE
^ I1TANIU*, TOTAL RECOVEhAtiLE
-VANADTUM7-TOTAL" RECOVERABLE- •——-
ZINC, TOTAL RECOVERABLE
LEAD, 73TAL RECOVERABLE

14. "CG/L
76. ^CG/L
<~5T~>rCC7ET
605. «CG/L
6. MCG/L

8'507~MCG7L~
3,200. VCG/L
832. MCG/L

-20-1—
iis. MCG/L
49. «CG/L

246.

TIN, TOTAL RECOVERABLE
THALLIUM, TOTAL RECOVERABLE

~^LTIMir;u« rr~TOTAL~RECOYERA5LE-

< so. MCG/L
< 20. MCG/L

FOLLOWTNG PARAMETERS NOT PART OF TgST PATTERN

;• ...........PARAMETER-- — - ————
. M O L Y B D E N U M . T O T A L R E C O V E R A B L E
-TOHG5TE'r . -TOTAL~RECOVERA3LE~~~~

——————RESULT-
1.5 M G / L

**** END OF REPORT ***»

SEBT-TO :~co t rj— so c 3 r,~ LPHEC ITTTEOT~TT~TNT'O-P'C~
N.Y.S.DEPT.OF ENVIRONMENTAL CONSERVATION

- - - - — -

57' O
.: O
~T <X»
O

.. VO

BUILDING 40, STATE UNIVERSITY OF N.X,
STONY PRr,OK,?;,Y. 11790 SUBMITTED BYlHOFMANN
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' ICAL Sl i f lD lVTSlCJWlGLF 1 ; * C n V P r.
LJCAT iH i j : LI TMnGoTi_> ; r r A P V T h i S =>1 r.
TIME u1 7 r A " f > L T N r , : P 7 / 0 8 / O b 1-1:20

i : o 7 / n _ / i 3 / i i C H A R G E : 22.:
C C l J M T Y l ' i A S S A u

nATL

PARAMETEHS .̂"jT PART OF TEST PATTERN

- -PARAMETER--—«
< TN DRY SOLluS

____ s^^Qt^F rao rp TTX
AHALYSI3! ICP-1 TC«

--PARAMETER——'

————————— KESl'LT-
< 5000. "CG/I.

ARSENIC
5EL.ENIU"
-EAO

3ARIUV"
CADMIUM
COBALT

————————— RESULT —————————
< 0.2 "CG/L
< 10. UCG/L
< 5. "CG/L
32. "CG/L

123. MCG/I,
14. "CG/L

368. ^CG/Tj ' " " "~ "~" '•"•
56. "CG/L

&600. UCG/L

IRON
MANGANESE
•N'TCKKL

134. UCG/L
< 10._UCG/I.
14.400. "CG/r,
1.690. ^CG/L
3.7 8 0. "CG/L

ZINC
MOLYBDENU"
ANTIMONY
TIN

< 5. "CG/T,
___.._ 5.640. MCG/L_

31. "CG/L
< so. MCG/L

__________ _ __ _ _ _ _ ___ < 50. ^CG/L
, 37. M"CG/L"

9,680. "CG/L

FnTTJbwfNG~PAR"AMETERS" M'QT »APT OF "TEST "PATTERN"

_ _ ^
'LEAD "t;r"b"RT"sOMDS

-.-—-»KESULT

PftRA«<ETERS__MOT PART OF TEST PATTERN _ __

-_ IRON TH DRY SOl.TDS
•——— ——-«——— — RESULT-

_ 129000. VCG/G
**** EMO OF RTEPORr~*"*"«*————————
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S A M P L E ID :
J P R O G R A " :

-•OURCF I D -

RESULTS UF EXAMINATION
7 f O n f i f i * - »

FIKAL REPORT

..
n t ( KE C"VED:B7/03 / I2711—— - C H A R G E :
?.->^'^A^aUS "A5rE ' SEC hEGI'J.'. 1

G A Z E T T E E R C O D E : 2 9 0 1

4.89

I M P O R T I N G l i ff ' «o.j !
1MB CF SA-DLTMGI 67/08/^6 M

UKLINED POND

ANALYSIS: - TCP-6- "-
DATE PRlNTED:87/09/22

^™r^p-™»m*---------
sSSJ^ T'"TiL REC°VERABLE
lERyL-LTn;-TAL RE"VERA8LEJER1LLIUV-- TCTAL PEC^VrPARr——-

'Ŝ-'̂SS&X'£!?XSSSS5r-J M T I I M T n •• • . *...___

"———- ——— RESULT — - ——————
•<-0.2->«CG/L———- —--————— — - ——_

34. MCG/L
< 5.0
< 10. MCG/L
240. "CG/L

- . ..u r\ wwu T C-AMDbt.

I, TOTAL RECOVERABLE
__._.., TOTAT." FECOVERABLE~-

1RON, TOTAL RECOVERABLE
MANGANESE, TCT*L RECOVERABLE
ICKELV-TOTAI-PECOVERABLE-

-TRONTIUM, TOTAL RECOVERABLE
TITANIUM, TOTAL RECOVERABLE
KNADTTT.V——r--»«r».—~ ——— "—— -

MCG/L
20. KCG/L

T77JT-VCG7L"i.690. HCG/L
400. .-:CG/L

INC, T O T A L R E C O V E R A B L E
LEAD, T O T A L c£.COVERA8LE- ~

I N , T O T A L R E C O V E R A B L E
T H A L L I U M , TOTAL R E C O V E R A B L E
r r r . r - ~

< 50. -CG/L
< 20. MCG/L

•PARAMETER-———....
TUMr;;;̂ ;P,T°TAL RECOVERABLE
TUNGSTErr-TUTAl-^rcCVERABLE- - •> ju. en,

**** END OF REPORT ****

j.

SUBMITTED BYtHOFMANN

OkI-1to
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New York State Department of Environmentat Conservation

_ _ M E M O R A N D U M

-1 Tungsten File

SUBJECT: Analytical Data

DATE: July 15, 1986

AREA

I- T̂ is sample was collected from six of the drums in
the main processing area.

b

3. These samples were taken from the lined basin just
north of Garvies Point Road.

4. These three samples were collected from three
disposal sites in area four. There is a northern,
middle and southern runoff area. .

004 This data is from one of the facility's wastewater
discharges.

RB: 11

Attachment

-c: G. Brezner
T. Candela
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DIVISION OF" L"COr * TORIES nNO PE?CH~.
LrtBORnTnr- I ES

M *ccesrs Number: rn~?7>j
Tr-'jrce: LI TUNGSTEN, 63 HEPB HILL r/r-. , GLEN CX'VE

"1 Matrix: l.lnTEFT
~ i t £ : • t OTn f7HI-i- '-• "'l̂ *>
i1 ate i<amp i £•:!: I 1 .-'.IT ' !o
[•its of Report: i 2/0-»/::.3

MRC
'•'QLHTILE HrtLOGENfiTED t. uo/l?

; .. ————————— —— ————— MM - - ----- -!•
METHYLENE CHLOHIC'E —————•—— ——————— —I
i , I ,2-TRieHLORGTRIFLUOROETHrtHE ——————i — ^ —T----- 't
t , 1-DICHLOROETHYLEHc ———————————————— f
•- S, t-1 ,2-OICHLGP.OETNYLENE —-——————— —— - 'I - - -"—— f;l

CHLOPOFOPM —————————— ———— —————————— ---- 1
1 . 1 , l-TPICHLOPOETHHi;;: ——————————— ————— -•- i
CARSON TETRnCHLOPTDE --————————'•———— — -•—— 1
TPICHLOPOETHYLENE ——————•————————— — ——— 1

sRONODICHLOROV-i-iTHrtME ——————————————————- 1

L- IBRGMDC HI. DROMETHrtMF
1, 1,2-TPICHLOPOETHflME
i .2-DIBROMOETHAHE

TETRRCHLOPOETHVLEUE

••'OL«T.ILE rtROMATICS

BEMZEfi'E ——————————————-
rOLUEME ——————— ————— —
CHLOROBEHZEHE ————————-
ETHYLBENZEHE —————————-
XYLEHE <o,m,p> ———————-
DICHLOROEENZEHE <!o.m,p>

MRC - rtlHIMUM REPOftTfiBLE COHCEMTRATION |:H - NOT
f«R - HO RESULT DUE TO TECHNICAL REASONS - RESAMFLE ?U&GE'=-
PPB: AIR - nl/1 MATEH: - uy/1 'BOIL - ng/g

DEC 00 iii-5 100616



ABORATORY REPORT

.HEMICAL EXAMINATION OF INDUSTRIAL
*ND HAZARDOUS WASTES

Niion of Laboratories and Research

of

1 Q Routine
2 D Resampi*

4 O Complaint
5 O Other

•«•

I ejaj

•4)117
n

(*
' •
?9• i,*,"\

*•>
">
14N

£^i / ^Aiciry

—————•••.———i ——

t

CHEMICAL EXAMINATION

t Met»" Result Cheek

rtrsenic mg/l

Barium mg/l

Cadmium mg/|

Chromium, Total mg/l

Copper mg/l

Iron. Total mg/l

Lead mg/l

Mercury mg/l

Nickel m9/l

Selenium mg/l

Silver mg/l

Zinc m,/l

«,(?
<o.o0S

<o.s
0.33
<0 ,0 (

3W
0,11

OrOLf

£0.0

3 .̂0
<0t0o5

SI.S

15

16

17

18

19

20

21

22

23

24

25

26

27

28

- miner's Commenu -~

Non-Metals
Chloride me/

Cyanide mg/l

Fluoride mg/l

MBAS mg/l

PH /:/>/*<_
Phenols mg/l

Solids, Suspended mg/l

Solids. Total Din. mg/l

Sulfate mg/l

Ammonia nitrogen mg/l

Kjeldahl nitrogen mg/l

Nitrite nitrogen mg/l

Nitrate nitrogen mg/l

Total Phot. mg/l

/tf,S

Sample Type:
A O Wate> D Q Waste Solvent
B CXoil E Q OH
C D Sludge F D Other

SPECIAL ANALYSIS

Cheek

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Chromium hex. mg/l

f-tyfirL. J U f,S

Ub. No.

13652
Field No.

Month

Date Collected

Date Received DE

Date Reported

Day

at n
Year

Collection Time // :
Collected By: /, .

Bureau :
QWfnd Resources Management

9 D Other (specify)

100617



\BORATORV REPORT
-CHEMICAL EXAMINATION OF INDUSTRIAL
AND HAZARDOUS WASTES

lotion of Laboratories and Research

-*' « County Department of Health

1 3 6 5 1
4 D Complaint

Data Collactad

Data Rectivtd

.Sampler's Commants:

Bureau :
p

Resources Management
9 D Other (spapify)

CHEMICAL EXAMINATION
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•CMICAl . EXAMINAT ION Op INO'jS'

AND HAZARDOUS WASTES

Division of Laboratone, ,„«, R«,,,,tn

Nassau County Department of Health

information (Please Print)

Premises
" /ll rVTSr-g/Xxy

~ Sampler's Comments:

1

i _ Koutin*

2 Q Reiampie

3 a-S'p'tcial

4 Q Complaint

S D Other

r ————

w«L. iO. ~"* - *^ -•
L-

Fieia No. ,

\)AHfl>
Date Collected

Date Received

Month

~^ /Os
U/ct

Oate Reported

Oay

— Zto

1ST

Collection Time____

Collected By: f /

/Q :

Bureau :/'

1 P^Uand Resources M*n««imenl

9 Q Other (specify)

Sample Type:
A fJI

B

C D SluOqe

O O Waste
E O OH
f D Other

Solvr

CHEMICAL EXAMINATION SPECIAL ANALYSIS

Chtch

1

w
3

" 4

b

S

7

3

9

10

1 1

12

13

14

WetaU

Arsenic mq/l

Barium m9/l

Cadmium mg/|

Chromium. Total mg/l

Copper mg/l

Iron, Total mg/l

Lead mg/l

Manganese mg/l

Mercury mg/|

Nickel m,/l

Selenium mg/l

Silver mg/l

Zinc mg/l

Result

5,0
o . o ? 7
s'u.J
5/. wV^
<0.0/

H . / O

/C «'0

e ' ? ̂

i:-..^7
/Krri/:-
«Vfi.;ijCc

0-10
<o -oo-;
^o.oj-

/' 1 "c.- • /~-

Ch«ek

15

16

17

18

19

20

21

22

23

24

2S

26

"
28

| Non-Metill

| Chloride mg/l

Cyanide . mg/l

Fluoride mg/l

M8AS mg/l

DH /^/riA«-
Phenoli mg/l

Solids, Suspended mg/l

Solids, Total Olss. mg/l

Sulfatt mg/l

Ammonia nitrogen mg/l

Kjeldahl nitrogen . mg/l

Nitritt nitrogen mg/l

Nitrati nitrogen mg/l

Total Phos. mg/l

Result

3. -r

Check

29

30

31

32

33

34

35

_1GJ

"

38

39

40

41

42

- — Constituent

Chromium hex. mg/l

KnJt- PH-

._. ..
. _

P

-

Examiner's Comments
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i G R A T O R Y = E

:MICAL EXAMINATION OF INDUSTRIAL
• o HAZARDOUS WASTES
^».on of Ujbontories and Research

ounty Oepirtment of Health

2 C Resampie
3 D Special
4 D Complaint
5 D Other

ipler's Comments:

i "]dX>>:

Lib. No.

Field No.

Month

Date Collected

Date Received

Date Reported

Day Year

Collection Time

Collected By:

Bureau >

1 Q Land Resources Management
9 D Other (specify)

m9/l I <0,000£. I 24 I Ammonia nitrogen mg/l
mg/I

'T'Jnc ^ mg/l

11 er's Comments

Sample Type:
A D Water
B G>Soil
C D Sludge

SPECIAL ANALYSIS

O Q Wastt Solvent
E O OH
F d Other

CHEMICAL EXAMINATION

29 (Chromium hex.

Solids, Suspended ma/I

Solids, Total Oiss. mg/l

0 tOO$ F26 Nitri*« nitrogen

<0*Qgl25 Kjeldahl nitrogen mg/l

mg/l

27 I Nitrate nitrogen

28 I Total Phos.

mg/l

mg/l

38

39

40

41

42

16 i?8s
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EM.CAL EXAM INATION Q

0 HAZARDOUS WASTES

o< Uboratorie, ,n« Research
2 Q fteumpi*

County Department of «,.,,h Q Complaint

Date Collected

Dale Received

Date Reported

Collection Time

9 D Other (specify)

Sample Type:
A D Water

B

C D Sludge

SPECIAL ANALYSIS

O D Waste Solvent
E D Oil
F D Other

CHEMICAL EXAMINATION

Non-Metali
Chloride

Cyanide

riuoride

Chromium hex.

Solids. Suspended

Solids. Total Oiss.

Ammonia nitrogen

Kjeldahl nitrogen

Nitrite nitrogen

Nitrate nitrogen

Total Phos.

t G
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EXAM.NAT.ON or INDUSTRIAL
AfcO HAZARDOUS WASTES U5TRIA<-

Laboratories ,ndRe$€Jfe(,

'County Department of Health

No.

"O.:

'</-?<*

2 Q ftetamoie
O Special

Complaint
5 Q Other

Date Collected

Date Received

Date Reportedfaction Point

jmpleri Comments:

i -:'^C H-i

1 9 1 3

Month

tf

Day

V

Ye

* -i
8

8

our«au~

1 Gil/Land Resources Management
9 D Other (specify)

Sample Type:
A O Water

Soil
O D Waste Solvent
E Q Oil

CHEMICAL EXAMINATION
Sludge F Q othtr

SPECIAL ANALYSIS

[Manganese mr

'ercury v.,

Kjeldahl nitrogen

Nitrite nitrogen

Nitrate nitrogen

Total Phos.
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New York State Department of Environmental Conservation
Wildlife Resources Center
Delmar, NY 12054

RECEIVED

APR 16 687
Henry G. WiMiams

Commissioner

April 10, 1987

Mr. David J. Grupp
NUS Corporation
Fieldcrest Avenue
Raritan Plaza III
Edison, NJ 08837

Dear Mr. Grupp:

We have reviewed the Significant Habitat Program and the Natural
Heritage Program files with respect to the proposed project in the Town
of Oyster Bay, Nassau County, NY.

We have identified the following potential concerns:

*0ne Mile Radius*

Rare Plants

Aristolochia serpentaria - Virginia snakeroot. This was last collected
in 1879 in the vicinity of Glen Cove, NY. This is listed as "SH", State
Historical, by the NY Natural Heritage Program. This means that no
extant sites are known but that it may be rediscovered.

*Two Mile Radius*

Rare Plants

Aristolochia serpentaria - Virginia snakeroot. This was last collected
in 1915 in the vicinity of Sea Cliff, NY.

Asclepiaa variegata - White milkweed. This was collected in the
vicinity of Glen Cove, NY; however, no date was recorded. It is listed
as "SI," critically imperiled in NYS because of extreme rarity, by the
NY Natural Heritage Program.

Significant Habitats

SW 30-009 - Hempstead Harbor. This area has been designated as a
"Significant Coastal Fish and Wildlife Habitat" by the NYS Department of

New York Natural Heritage Pioaiae i» supported in part from Return
A Gift To Wildlife contribution* and by The Nature Conservancy 100624



~^ State under Policy 7 of the Waterfront Revitalization and Coastal
.j Resources Act of 1981. It is considered one of the 10 most important

waterfowl wintering areas on the north shore of Long Island, most noted
for scaup, canvasback and black ducks. In addition, the bay provides
nursery and feeding habitat for striped bass, scaup, bluefish, Atlantic
silverside, menhaden, winter flounder and blackfish.

*Three Mile Radius*

Rare Plants

Corydalis flavula - Yellow harlequin. This plant was last collected in
1907 in the vicinity of Manhasset Neck on the west side of Heapstead
Harbor. It si listed as "SI" by the NY Natural Heritage Program.

Silene caroliniana va. pensvlvanica - Wild pink. This plant was
confirmed in 1986 in Locust Valley near Forest Avenue and Bayville Road.
It is listed as "S3," rare in NY State, by the NY Natural Heritage
Program.

Significant Habitats
.W

SW 30-009 - (see description above)

SW 30-005 - Dosoris Pond and SW 30-006 - adjacent woodlands. Dosoris
Pond is a relatively large, protected brackish pond, rare in Nassau
County. The woodlands and wetlands surrounding the pond support several
heron spp. as feeding and occasionally breeding habitat.

SW 30-011 - Estate lands south and east of Glen Cove. This general area
supports a variety of wildlife including several amphibians and
wintering waterfowl concentrations. Spotted salamander, a State listed
special concern species, has been reported from an area near Katinecock.

SW 30-013 - Glen Cove to Mill Neck Bay Waterfowl Area. This offshore
area is most noted for wintering scaup, me Hard, Canada geese and black
ducks. More information concerning these sites may be available from
the following sources:

Protected Significant Coastal Fish and Wildlife Habitats

SW 30-009 - Mr. Thomas F. Hart
Hempstead Harbor NYS DOS

162 Washington Avenue
Albany. NY 12231
(518) 474-3642

100625
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Rare Plants

Or. Steven Clements Mr. Robert Zaremba
NY Natural Heritage Program or The Nature Conservancy
Wildlife Resources Center P.O. Box 72
Delmar, NY 12054 Cold Spring Harbor, NY 11724
(518) 439-7488 (516) 367-3225

Significant Habitats

Regional Wildlife Manager
NYS DEC
SUNY (3 Stony Brook - Bldg. 40
Stony Brook, NY 11790
(516) 751-7900

Our files are continually growing as new habitats and occurrences
of rare species and communities are discovered. In most cases,
site-specific or comprehensive surveys for plant and animal occurrences
have not been conducted. For these reasons, we can only provide data
which has been assembled from our files. We cannot provide a definitive
statement on the presence or absence of species, habitats or natural
communities. This information should not be substituted for on-site
surveys that may be required for environmental assessment.

If this project is still active one year from now we recommend that
you contact us again so that we may update this response.

Requests for data from the New York Natural Heritage Program and
the Significant Habitat Program are now being consolidated. When
requesting information from our files please include a brief description
of the proposed project and a photocopy of the appropriate topographic
quadrangle(s) with the site or sites identified. All requests should be
addressed as follows:

ATTN: Information Services
Significant Habitat Unit
NYS Dept. of Envirofowital Conservation
Wildlife Resources Center
Delmar, NY 12054-9767

100626
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Our phone number is (518)439-7486. Please make a note of these changes.

If we can be of further assistance please do not nesitate to
contact us.

Sincerely,
/ v , •• ' n ,'

John W. Ozard
Senior Wildlife Biologist
Significant Habitat Unit

cc: H. Knoch
T. Hart
S. Clemants
R. Zaremba

JWO:sjs
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[6560-01]
CFRL 910-31

AQUIFEU UNOEIIYINO NASSAU AND
SUFFOLK COUNTIf S. NIW TOtK

Notice is hereby given that pursuant
to Section 1424(e) of the Safe Drink-
Ing Water Act (42 U.S.C. 300f. 300h-
3(e>: 88 Stat. 1660 et seq^ Pub. L. 93-
523) the Administrator of the Environ-
mental Protection Agency has deter-
mined that the aquifer system under-
lying Nassau and Suffolk Countlm.
Long Island. New York, is the princi-
pal source of drinking water for these
counties and that. If the aquifer
system were contaminated. It would
create a significant hazard to public
health.

BACKGROUND
The Safe Drinking Water Act was

enacted on December 16. 1974. Section
1424(e> of the Act states: "If the Ad-
ministrator determines, on his own Ini-
tiative or upon petition, that an area
has an aquifer which Is the sole of
principal dunking water source for the
area and which, if contaminated.
would create a significant hazard to
public health, he shall publish notice
of that determination in the FDOUU.
RrcisTER. After the publication of any
such notice, no commitment for Feder-
al financial assistance (through a
grant, contract, loan guarantee, or
otherwise) may be entered into for
any project which the Administrator
determines may contaminate such

aquifer through a recharge zone so as
to create a significant hazard to public
health but a commitment for Federal
financial assistance may. If authorized
under another provision of law. be en-
tered into to plan or design the project
to assure that it will not so contami-
nate the aquifer."

On January 21. 1975. the Environ-
mental Defense Fund petitioned the
Administrator to designate the
aquifers underlying Nassau and Suf-
folk Counties. Long Island. New York.
as a sole source aquifer under the pro-
visions of the Act. A notice of receipt
of this petition, together with a re-
quest for comments, was published in
the FEDERAL REGISTER. Thursday. June
12. 1975. Written comments were sub-
mitted by the Environmental Defense
Fund (EDF) on August 7. 1975. sup-
porting their petition. A letter from
the Director of the Nassau-Suffolk Re-
gional Planning Board, dated October
1. 1976. requested that designation be
delayed until after the completion of
the area wide waste management (208)
planning process for Long Island.

Because of the limited response to
the FEDERAL REGISTTX notice. EPA
Issued a press release and mailed an
Information sheet to elected officials
and environmental groups on Long
Island in March 1977. In addition, a
presentation was made to the Citizens
Advisory Committee (CAC) of the 208
planning agency and to the executive
committee of the Long Island Water
Conference. In response to these activ-
ities EPA received three comments: a
letter from EDF questioning why proj-
ect review would exclude direct Feder-
al projects, a letter from a member of
the East Hampton Planning Board ex-
pressing support for the designation,
and a letter from the CAC requesting
that designation be delayed until after
the completion and approval of the
Long Island 203 plan.

In considering the comments re-
ceived, we could not agree with the let-
ters requesting further delay since we
do not believe that the review process
under Section K2i(e) will constrain
the options of 208 planning.

On the basis of the information
which is available to this Agency, the
Administrator has maia the following
findings, which are the basis for the
determination noted above:

(1) The aquifers underlying Nassau
and Suffolk Counties are the sole or
principal drinking water source for the
area. They supply good quality water
for about 2.S million people. Current
water supply treatment practice for
public supplies is generally limited to
disinfection for drirJcing purposes,
with some plants capable of nitrate re-
moval. There axe also numerous pri-
vate sources. There is no alternative
source of drinking water supply which
could economically replace this
aquifer system.

PCOE1AI UOSTIR, YOU 43. NO. 120—WIONUOAY, JUNI 21. tm
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26612 NOTICES

(2) The aquifer system ts vulnerable
to contamination through its recharge
zone. Since contamination of a
ground-water aquifer can be difficult
or impossible to reverse, contamina-
tion of the the aquifer system underly-
ing Nassau and Suffolk Counties, New
York, would pose a significant: hazard
to those people- dependent on toe
aquifer system for drinking purposes.

Among the determinations which
the Administrator must make in con-
nection with the designation of aa
area under Section 1424<e) Is that the
area's sole or principal source aquifer
or aquifers, "if contaminated, would
create a significant hazard to public
health • • ••• Obviously, threat* to
the quality of the drinking water
supply for such a large population
could create a significant hazard to
public health. The EPA does not con-
strue this provision to require a deter-
mination that projects planned or
likely to be constructed will in fact
create such a hazard: it is sufficient to
demonstrate that approximately 2.5
million people depend on the aquifer
system underlying Nassau and Suffolk
Counties as their principal source of
drinking water, and that the aquifer
system is vulnerable to contamination
through its recharge zone.

Section 1424(e> of the Act requires
that a Federal agency may not commit
funds to a project which may contami-
nate the aquifer system through a re-
charge zone so as to create a signifi-
cant hazard to public health. The re-
charge zone Is that area through
which water enters Into the aquifer
system. Because of groundwater move-
ment within these aquifers, the re-
charge zone is considered to be the
entire area of Nassau and Suffolk
Counties. However, both horizontal
and vertical boundaries of the re-
charge zone are discussed in the back-
ground document under the section
entitled "Area of Consideration."

The data upon which these findings
are based are available to the public
and may be Inspected during normal
business hours at the office of the En-
vironmental Protection Agency.
Region II. 26 Federal Plaza. New York.
New York 10007. It includes a support
document for designation of the
aquifers underlying Nassau and Suf-
folk Counties. New York, and maps of
the area within which projects will be
subject to review.

A copy of the above documentation
is also available at the U.S. Waterside
Mall, Environmental Protection
Agency. Public Information and Ref-
erence Unit. Room 2922. 401 M Street
S.W.. Washington. D.C. 20460.

The EPA has issued proposed regu-
lations for the selective review of Fed-
eral financially assisted projects which
may contaminate the aquifer system
underlying Nassau and Suffolk Coun-
ties. New York, through the recharge

zone so as to create a significant
hazard to public health. These pro-
posed regulations were published in
the FEDERAL RCGISTZR Issue of Septem-
ber 29. 1977. and public comments
were requested. They will be used as
Interim guidance for project review
until their promulgation during 1978.

EPA. Region IL Is working with the
Federal agencies -which may in the
near future fund projects in the area
of concern to EPA to develop inter-
ager.cy procedures whereby EPA wul
be notified of proposed commitments
for projects which could contaminate
the bicounty area's sole source aquifer
system. Although the project review
process cannot be delegated, the Re-
gional Administrator In Region II will
rely to the maximum extent possible
upon any existing or future State and
local control mechanisms In protecting
the ground-water quality of the
aquifer system underyling Nassau and
Suffolk Counties. New York. Included
In the review of any Federal financial-
ly assisted project will be coordination
with the State and local agencies.
Their determinations will be given full
consideration and the Federal review
process will function so as to comple-
ment and support State and local
mechanisms.

Dated: June 12.1978.
Doocuts M. COSTU.

Admintstnitor.
CFR Doc. 7S-17M7 Filed 6-20-78; 8:45 am]

«id$TI«, VOL 43. MO. UO-WIDNISOAY. JUN1 11.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION II

IN THE MATTER OF LI TUNGSTEN SITE )
)
) ADMINISTRATIVE ORDER
) ON CONSENT

Glen Cove Development Company, )
Respondent. ) Index No. II CERCLA-90215

)
Proceeding Under Section 106(a) of the )
Comprehensive Environmental Response, )
Compensation and Liability Act )
(42 U.S.C. § 9606(a)). )

JURISDICTION

1. THIS ADMINISTRATIVE ORDER ON CONSENT ("Consent
Order") IS ISSUED to the Glen Cove Development Company
("Respondent"), by the United States Environmental Protection
Agency ("EPA") pursuant to the authority vested in the President
of the United States by Section 106(a) of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980,
as amended ("CERCLA"), 42 U.S.C. § 9606(a), which authority was
delegated to the Administrator of EPA by Executive Order 12580,
dated January 23, 1987, and duly redelegated to the Regional
Administrator of EPA Region II. Notice of this Consent Order has
been given to the New York State Department of Environmental
Conservation ("NYSDEC".) , as required by Section 106(a) of CERCLA,
42 U.S.C. § 9606(a).

2. Respondent agrees to undertake all actions
required by the terms and conditions of this Consent Order,
including, but not limited to, the Scope of Work ("Appendix A")
and the Compliance Schedule ("Appendix B") which are attached
hereto and incorporated herein.

3. Respondent agrees not to contest the authority or
jurisdiction of the Regional Administrator to issue this Consent
Order and also agrees not to contest the terms of this Consent
Order in any action to enforce its provisions.

4. This Consent Order shall apply to and be binding
Respondent, as well as its agents, officers, directors,

officials, contractors, receivers, trustees, successors and
assigns.
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DEFINITIONS

\ 5. Unless otherwise defined herein, terms used in this
Consent Order that are defined in Section 101 of CERCLA, 42
U.S.C. § 9601, shall have the meanings ascribed to them therein.

I FINDINGS OF FACT AND CONCLUSIONS OF LAW
" ""- «"**̂ »̂ »fc T. _ -

6. Respondent is a general partnership duly organized
and existing under the lavs of the State of New York and is owned

> by the old Court Holdings Company and the old Court Joint
Ventures, Inc..

7. Respondent owns property, located at the inter-
sections of Herbhill Road and Dickson Lane in the City of Glen
Cove, Nassau County, New York, known as the Li Tungsten
Corporation facility (hereinafter referred to as the "Facility"
or the "Site").

8. The Facility includes approximately ten (10)
buildings and is located in a commercial area within one quarter
of a mile of a public recreation area and residential dwellings.
The Facility is situated above a sole source aquifer and is

_/s-~/ bounded to the south by the Glen Cove Creek into which surface
water run-off discharges. The Glen Cove Creek is a tidal creek
of Glen Cove Harbor.

9. Between 1941 and June of 1985, raw ore and scrap
f metals were processed at the Facility to produce an enriched
tungsten product.

10. From 1941 to 1972, the Facility was owned and
operated by the Wah Chang Smelting and Refining Company of
America, Inc. ("Wah Chang"). In 1972, Wah Chang formed a wholly
owned subsidiary, known as the Li Tungsten Corporation. Wah
Chang retained title to the property and leased the premises to
the Li Tungsten Corporation which, in turn, operated the
Facility.

11. In November of 1984, Respondent purchased the
Facility and the Li Tungsten leasing arrangement from Wah Chang
and continued the lease arrangement with the Li Tungsten
Corporation. In June of 1985, the Li Tungsten Corporation ceased
operations at the Facility and filed a voluntary petition for
bankruptcy pursuant to Chapter 11 of the Bankruptcy Code. No
manufacturing operations have been conducted at the Site since
June of 1985.

'\^ 12. Prior to the issuance of this Consent Order,
Respondent, through its consultants, undertook the following
measures at the Site:
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-
a) an external inspection of fifty tanks at the
Facility to determine whether they were secure

"̂  against rupture or leakage;
J

b) the sampling, draining, and drumming for
• disposal of the contents of two tanks
J determined not to be secure;

_ c) the packing of identifiable laboratory contents
at the Facility;

d) the over-packing and/or staging of 108 drums
containing acids, crganics, and waste oil to a
secure area at the Site;

- e) the inventory, sampling, and removal of
pressurized gas cylinders;

f) the removal of approximately one tank truck of
anhydrous ammonia from the Facility, and

g) the establishment of twenty-four hour security
at the Facility.

13. On March 29, 1989, NYSDEC inspected the Site and
conducted an initial survey of the conditions as they existed at
the site at that time. NYSDEC reported the presence of, among
other things, (a) approximately one hundred (100) drums

* containing liquid chemicals which were tentatively identified as
containing cyanide, acids, and alkalis, (b) numerous storage
tanks containing unknown quantities of liquid chemicals, (c)
approximately twenty-six (26) pressurized cylinders containing
chemicals, and (d) approximately twelve (12) transformers, some
of which are leaking and are suspected to contain polychlorinated
biphenyls ("PCBs"). The survey also revealed elevated radiation
levels, the source of which is believed to be radium, thorium,
and uranium, which are associated with ore from certain sources
and is present as a result of the tungsten refining and
manufacturing process.

14. On April 14, 1989, NYSDEC formally requested that
EPA undertake appropriate response action at the Site pursuant to
CERCLA, at which time EPA also assumed the lead enforcement role
with regard to response actions at the Site.

15. On April 16 and 26-28, 1989, EPA inspected the
Facility and conducted a preliminary investigation. The invest-
igation confirmed the conditions reported by NYSDEC and
tentatively identified the contents of the drums, including
hydrofluoric acid, nitric acid, hydrochloric acid, carbon
tetrachloride, and perchloroethylene ("PCE"). A number of the
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Am drums containing processed wastes and solids are badly corroded
with portions of their contents deposited onto warehouse floors

^ and the yard at the Facility.
i

16. The substances present at the Site can cause a
-• variety of adverse human health effects with prolonged or direct

i exposure, including adverse effects on the central nervous
"* system, the respiratory system, and the cardiovascular system.

17. The Facility constitute* a "facility" within the
~J meaning of Section 101(9) of CERCIA, 42 U.S.C. § 9601(9).

~ 18. Cyanide, hydrofluoric acid, nitric acid, hydro-
chloric acid, carbon tetrachloride, and PCE are hazardous
substances, as that term is defined in Section 101(14) of CERCIA,
42 U.S.C. § 9601(14).

19. Releases and/or threatened releases of hazardous
substances have occurred at the Site, as that term "release" is
defined in Section 101(22) of CERCLA, 42 U.S.C. § 9601(22), in
that, among other things, such substances have leaked, spilled,
been abandoned and/or have been otherwise released into the
environment. In addition, there is a threat of further releases
at and from the Site.

20. Conditions present at the Site pose a threat to the
public health or welfare or the environment, based on factors set
forth at Section 300.65(b)(2) of the National Contingency Plan

„ ("NCP"), 40 C.F.R. § 300.65(b)(2) (July 1, 1986), including, but
not limited to, the following:

a) Actual or potential exposure to hazardous
substances or pollutants or contaminants by
nearby populations, animals, or food chain;

b) Actual or potential contamination of drinking
water supplies or sensitive ecosystems;

c) Hazardous substances or pollutants or contam-
inants in drums, barrels, tanks, or other bulk
storage containers, that may pose a threat of
release;

d) Other situations or factors which may pose
threats to public health or welfare or the
environment.

21. Respondent is a "person", as defined in Section
y_,101(21) of CERCLA, 42 U.S.C. § 9601(21), and an owner and/or

operator as defined in Section 101(20)(A), 42 U.S.C.
5 9601(20)(A) of the Facility. Respondent is thus a responsible
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party under Section 107(a) of CERCLA, 42 U.S.C. § 9607(a), and is
liable for all costs of response, plus interest, incurred by the
United States Government.

22. Respondent has been given an opportunity to discuss
with EPA the basis for issuance of this Consent Order and its
terms. Respondent has prepared Appendices A and B, attached
hereto, for the performance of a removal action at the site.

23. Respondent does not, by signing this Consent Order,
concede that the "Findings of Fact and Conclusions of Law" set
forth herein are correct or complete. Nor does Respondent admit
that it is in any way responsible for any contamination at the
Site or in any way liable for future response action(s) at the
Site or any costs attendant to such response action(s).

DETERMINATION

Based on the FINDINGS and CONCLUSIONS set forth above,
EPA Region II has determined that the release or threatened
release of one or more hazardous substances or pollutants or
contaminants from the Facility may present an imminent and
substantial endangerment to the public health or welfare or the
environment within the meaning of Section 106(a) of CERCLA, 42
U.S.C. § 9606(a).

ORDER

Based on the foregoing FINDINGS, DETERMINATION, and
the entirety of the Administrative Record, IT IS HEREBY ORDERED
that, to protect the public health, welfare, and the environment,
it is necessary that certain actions be taken to abate the
conditions at the Site, and further, that Respondent shall
undertake a response action at the Site in accordance with the
requirements specified below. All activities set forth below
shall be initiated and completed as soon as possible, even
though maximum time periods for their completion are specified
in Appendix B.

DESCRIPTION OF WORK

24. Respondent agrees to implement the work set forth
in Appendix A within the time frames established in Appendix B,
both of which are attached hereto and which include plans for the
following:

H
a) providing continuing Site security; o

a\
b) containing and addressing materials exhibiting J£
elevated radioactivity;

c) securing and disposing of laboratory chemicals;



d) inventory and removal of drums containing
chemicals;

e) characterization of the tanks at the Site;

f) precautionary monitoring and selected sampling
of asbestos at the Site;

g) sampling and analysis of sediments from the
creek adjacent to the Facility;

h) inventory and characterization of transformers
at the Site, and

i) clean-up of mercury spill within a building at
the Site.

25. Appendices A and B attached hereto shall be deemed
incorporated into and an enforceable part of this Consent Order.

26.. EFA approval of all plans, reports, and other
subroittals required under the terms of this Consent Order shall
constitute a finding that such submittals are deemed consistent
with the NCP.

27. EPA shall make the final determination as to the
sufficiency and/or acceptability of all work, as set forth in
Appendix A, conducted under this Consent Order, including but not

„ limited to each required submittal.

DESIGNATED COORDINATOR. ON-SCENE COORDINATOR.
OTHER PERSONNEL

28. Within three (3) calendar days of the effective
date of this Consent Order, Respondent shall sele'ct a coordin-
ator, to be known as the Designated Coordinator, and submit the
name, address, and telephone number of the Designated Coordinator
to Charles Fitzsimroons, the EPA On-Scene Coordinator ("OSC") and
Alison Hess, the EPA Enforcement Project Officer, as set forth in
paragraph 35 of this Consent Order. The Designated Coordinator
shall be responsible for the Respondent's oversight of imple-
mentation of this Consent Order. The OSC and the Enforcement
Project Officer are the persons designated by EPA to be
responsible for on-scene monitoring of actions and activities
required pursuant to this Consent Order. All EPA correspondence
to the Respondent shall be sent promptly, in writing, to the
Designated Coordinator. EPA .will notify the Designated
Coordinator if there is a personnel change in either the OSC or
Enforcement Project Officer position.

29. All activities required of Respondent under the
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terms of this Consent Order shall be performed only by qualified
persons possessing all necessary permits, licenses, and other
authorizations required by federal, state, and local governments.

30. As appropriate during the course of implementation
of the actions required of Respondent pursuant to the Consent
Order, Respondent or its consultants or contractors, acting
through the Designated Coordinator, may confer with the EPA
concerning the required actions. Based upon new circumstances or
new information not in the possession of the EPA on the date of
issuance of this Consent Order, the Designated Coordinator may
submit a request to EPA, in writing, as set forth in paragraph 35
of this Consent Order, for approval of a modification to
Appendices A and B. If approved by EPA in writing, such
modification shall be deemed incorporated into this Consent
Order.

31. In the event of a significant change in conditions
at the Site, the Designated Coordinator shall immediately notify
the EPA Enforcement Project Officer, at (212) 264-6040, and
the EPA OSC, at the following telephone numbers: (201) 321-6608
(during business hours), or (201) 548-8730 (after business
hours). In the event that EPA determines that the activities
performed pursuant to this Consent Order or any emergency
circumstance occurring at the Site pose a threat to human life or
health or the environment, EPA may direct Respondent to cease
further implementation of any actions pursuant to this Consent
Order or to take other and further actions reasonably necessary
to abate the threat. This provision is not to be construed so as
to limit any powers EPA may have under Section 300.65 of the NCP,
40 C.F.R. § 300.65, or any other applicable provision of the NCP,
or under any other applicable law or regulation.

32. Respondent's activities under this Consent Order
shall be performed within the time limits set forth in Appendix B
unless performance is delayed by events which constitute force
majeure. For purposes of this Consent Order, force majeure is
defined as any event arising from circumstances which are beyond
the control of Respondent and could not have been avoided by the
exercise of due care. Financial considerations shall not be
considered circumstances beyond the control of Respondent. When
an event constituting force majeure occurs, Respondent shall be
obligated to perform the affected activities within a time
period which shall be extended for a'period of time reasonably
attributable to force majeure. Respondent shall notify the EPA
in writing, in the manner set forth in paragraph 35 of this
Consent Order, as soon as possible following Respondent's
awareness that circumstances constituting force majeure have
occurred or are likely to occur. Failure by respondent to notify
EPA in a timely manner shall constitute a waiver of its right to
assert force majeure as a defense in any action brought by EPA to
enforce the terms of this Consent Order. The burden of proving
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that an event constituting force majeure has occurred shall rest
with Respondent.

REPORTING REQUIREMENTS

~: 33. All reports and other documents submitted by
j Respondent to EPA (other than the bi-monthly progress reports

referred to in paragraph 34) which purport to document
- Respondent's compliance with the terms of this Consent Order

shall be signed by a corporate officer of Respondent or the
- Designated Coordinator on behalf of Respondent.

34. Respondent shall provide bi-monthly written
progress reports to the EPA Enforcement Project Officer and the
OSC. Such reports shall fully describe all actions and
activities undertaken and all validated sampling results obtained
pursuant to this Consent Order since the prior report, as well as
anticipated activities to be conducted at the Site during the
next reporting period.

35. All submittals and notifications to EPA pursuant
to this Consent Order shall be made in writing, with one copy

. sent to the OSC:

Charles Fitzsimmons - Li Tungsten OSC
Response and Prevention Branch

U.S. Environmental Protection Agency
Woodbridge Avenue
Edison, NJ 08837

(201) 321-6608

and two copies sent to the Enforcement Project Officer:

Carole Petersen, Chief
New York/Caribbean Compliance Branch

Emergency and Remedial Response Division
U.S. EPA, Region II

Room 737
26 Federal Plaza

New York, NY 10278
Attn: Alison Hess

Enforcement Project Officer
(212) 264-6040

All notices required to be given to Respondent pursuant to the
terms of this Consent Order shall be sent to the Designated
Coordinator, with one copy to the following addressees:

Debra Rothberg, Esq.
Jones, Day, Reavis & Pogue

599 Lexington Avenue
New York, NY 10022

100639



Glen Cove Development Company
34 Market Place, Suite 301

Baltimore, MD 21202

Attn: Li Tungsten

ACCESS AND AVAILABILITY OF DATA

36. Respondent shall in no way hinder full and
unimpeded access to the Site or any structure at the Site by EPA
and NYSDEC, as well as their respective representatives, agents,
employees, contractors and consultants. Respondent shall not
prohibit such persons from being present at the Site at any and
all times and from observing any and all activities conducted
pursuant to this Consent Order. If Respondent is unable to
obtain access to any portion of the Site, Respondent shall make
its best effort to obtain access to any such portion of the Site
prior to requesting that EPA assist in obtaining such access.

37. In accordance with applicable law, EPA and NYSDEC
shall have full access to all records, including, but not limited
to, contractual documents maintained or created by Respondent or
its contractors or consultants in connection with implementation
of the work under this Consent Order (except for records which
are propoerly asserted as attorney work product or attorney/
client privilege), in addition, all data, information, and
records created or maintained in connection with implementation
of the work under this Consent Order shall, upon request, be
available to EPA without delay, and all persons, including
employees and contractors, who engage in activity under this
Consent Order shall be available to and shall cooperate with the
United States and/or EPA in providing such sources of
information.

38. Respondent agrees to preserve, during the pendency
of this Consent Order and for a minimum of eight (8) years after
its termination, all records and documents in its possession or
in the possession of its employees, agents, or contractors which
in any way relate to the Site, despite any internal document
retention policy to the contrary. After this eight year period,
Respondent shall notify EPA at least thirty (30) calendar days
prior to the destruction of any such documents. Upon request by
EPA, Respondent shall make available to EPA such records or
copies of any such records (except for records which are properly
asserted as attorney work product or attorney/client privilege).
Additionally, if EPA requests that some or all documents be
preserved for a longer period of time, Respondent shall either
comply with that request or provide the originals or copies, if
such originals are not available, of the requested documents to
EPA.
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39. Respondent agrees not to conduct any response
action at the Site, except those specifically referenced in
Appendix A, without receiving written approval in advance by EPA.

40. Upon request by the EPA, Respondent shall provide
split samples of any material sampled in connection with imple-
mentation of this Consent Order.

GENERAL PROVISIONS

41. All actions and activities carried out by Respon-
dent pursuant to this Consent Order shall be done in accordance
with all applicable federal, state, and local laws, regulations,
and requirements and with CERCLA, the NCP, and any amendments
thereto which may become effective prior to the date of EPA
certification of completion, as set forth in paragraph 57, infra.

42. Any waste disposal conducted by Respondent pursuant
to this Consent Order shall comply with all requirements of
CERCLA, 42 U.S.C. §§ 9601-9675, including Section 121(d)(3),
42 U.S.C. § 9621(d)(3), RCRA, 42 U.S.C. §§ 6901-6991, the Toxic
Substances Control Act ("TSCA"), 15 U.S.C. §§ 2601-2654, and all
regulations and guidance promulgated pursuant thereto.

43. EPA shall be notified, in the manner set forth in
paragraph 35 of this Consent Order, of the selection of any waste
treatment, storage, or disposal facilities to be utilized for
waste disposal conducted pursuant to this Consent Order at least

9 five (5) days prior to off-site shipment of such wastes.

44. In the event that, for any reason, off-site
treatment or disposal facilities are not available at the- time
Respondent may require such facilities for the completion of
tasks required under this Consent Order, Respondent shall
arrange, subject to EPA approval, for an authorized facility to
store these wastes until such disposal or treatment facilities
are available.

45. All sampling and analyses performed pursuant to
this Consent Order shall conform to EPA Quality Assurance/Quality
Control (QA/QC) and Chain of Custody procedures as set forth in
Appendix A to this Consent Order.

46. All records produced by Respondent and delivered
to the EPA in the course of implementing this Consent Order shall
be available to the public unless identified as confidential by
Respondent: pursuant to 40 C.F.R. Part 2, Subpart B, and
determined by EPA to merit confidential treatment, in accordance

. with Section 104(e)(7) of CERCLA, 42 U.S.C. § 9604(e)(7), and
applicable regulations.

47. Neither EPA nor the United States, by issuance of
this Consent: Order, assumes any liability for any acts or
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Jd omissions by Respondent, or Respondent's employees, agents,

contractors or consultants in carrying out any action or activity
pursuant to this Consent Order, nor shall EPA or the United

^ States be held as a party to any contract entered into by
Respondent, Respondent's officers, employees, agents, contractors
or consultants in carrying out any action or activity pursuant to
this Consent Order.

,~t

48. Nothing contained in this Consent Order shall
affect Respondent's right to seek and obtain contribution or
indemnification from other parties potentially liable for
conditions which exist at the Site, except as limited by the
rights reserved to EPA under Section 113 of CERCLA, 42 U.S.C.
§ 9613.

49. Nothing contained in this Consent Order shall
affect any right, claim, interest, defense, or cause of action
of any party hereto with respect to third parties.

50. EPA reserves the right to pursue third parties
within its enforcement discretion for response actions and or
cost recovery in connection with the Site.

51. Respondent agrees to reimburse EPA for all response
costs incurred by the U.S. Government prior to the issuance and
during the performance of the Consent Order. EPA shall transmit
to Respondent periodic accountings of all such response costs
with a narrative of the activities for which the costs were
incurred. The response costs shall include those incurred by
EPA, or by a contractor selected by EPA, with respect to work
conducted by Respondent associated with the actions undertaken
pursuant to this Consent Order. Within ten (10) business days of
receipt of an accounting, Respondent will remit a check for the
amount of those costs, made payable to the Hazardous Substance
Superfund. Checks should specifically reference -the
identity of the Superfund site and the index number of this
Consent Order. Payment should be sent to:

U.S. Environmental Protection Agency - Region II
Superfund Accounting

P.O. BOX 360188M
Pittsburgh, PA 15251

A letter of explanation shall accompany the payment; a copy of
the letter shall be sent to the Chief, New York/Caribbean
Compliance Branch (whose address appears in paragraph 35 of this
Consent Order).

52. Nothing herein shall constitute or be construed
as a satisfaction or release from liability for Respondent, or
Respondent's agents, contractors, lessees, receivers, successors
or assigns with respect to any conditions or claims arising as a
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result of past, current, or future operations, ownership, use of
the Site, or disposal at the Site of hazardous substances.
Respondent also agrees to indemnify and hold harmless EPA and the
United States Government, its agencies, departments, agents, and
employees for all claims, causes of action, damages, and costs of
any type or description by third parties for any injuries or
damages to persons or property resulting from acts or omissions
of Respondent or its officers, directors, officials, receivers,
trustees, successors, or assigns in carrying out any activities
at the Site.

53. Nothing in this Consent Order constitutes a
decision on pre-authorization of funds under Section lll(a)(2) of
CERCLA, 42 U.S.C. § 9611(a)(2). Furthermore, Respondent agrees
that it will not petition for reimbursement under Section 105(b)
of CERCLA, 42 U.S.C. § 9606(b), for the performance of any
actions required under this Consent Order.

ENFORCEMENT

54. Failure of Respondent to satisfy any terms of this
Consent Order completely and expeditiously may result in EPA
taking the required actions unilaterally, pursuant to Section 104
of CERCLA, 42 U.S.C. § 9604.

55. If Respondent fails, without prior EPA approval,
to comply with any of the requirements or deadlines set forth in
this Consent Order, Respondent shall each make payments to the
EPA in the amount indicated below for each day of non-compliance:

Days After Required Date
11 to 20 days
21 to 30 days
31 to 45 days

Stipulated Penalties
$1000.00
$3000.00
$5000.00

Any such penalty shall accrue as of the sixth day after the
applicable deadline has passed and shall be due and payable ten
days following receipt of the written demand from EPA or, if no
such demand is received, on the thirtieth day following the date
the penalty begins to accrue and shall be due and payable every
thirtieth day thereafter. Payment of any such penalty to the EPA
shall be made to EPA by certified check in accordance with
paragraph 51 of this Consent Order. After forty-five consecutive
days of non-compliance, EPA reserves the right to pursue civil
penalties up to $25,000 per day pursuant to Section 106(b) of
CERCLA, 42 U.S.C. § 9606(b), in lieu of these stipulated
penalties.

56. Violation of this Consent Order as a result of
Respondent's failure to comply with any provision herein,
including but not limited to any failure to comply with
Appendices A and B, attached hereto, shall be enforceable
pursuant to Sections 106(b) and 113(b) of CERCLA, 42 U.S.C.
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§§ 9606(b) and 9613(b). Respondent may also be subject to an
action for cost recovery, civil penalties of up to $25,000 per
day of violation of this Consent Order, and/or punitive damages
(including treble damages), as provided in Sections 107(a),
106(b), and 107(c)(3) of CERCLA, 42 U.S.C. §§ 9607(a), 9606(b),
and 9607(c)(3), respectively, for failure to comply with the
terms of this Consent Order. Nothing herein shall preclude EPA
from taking any additional enforcement actions, and/or other
actions as it may deem necessary for any purpose, including the
prevention or abatement of an imminent and substantial danger to
the public health, welfare, or the environment arising from
conditions at the Site, and recovery of the costs thereof.

Termination and Satisfaction

57. The provisions of this Consent Order shall be
deemed satisfied upon receipt by Respondent of written cert-
ification from EPA that Respondent has demonstrated that all of
the terms of this Consent Order, including, but not limited to,
Appendices A and B, have been completed in accordance with the
terms hereof to the satisfaction of EPA.

58. When Respondent concludes that it has completed the
work required under the terms of this Consent Order, Respondent
shall so notify EPA by submitting documentation demonstrating
that it has complied with and completed the implementation of
this Consent Order. That documentation shall further include a
certification statement, signed by a responsible corporate
officer of Respondent, which states the following:

"I certify that the information contained
in or accompanying this submission is true,
accurate, and complete.

"As to (the) (those) identified portions(s)
of this submission for which I cannot personally
verify (its) (their) truth and accuracy, I
certify, as the company official having super-
visory responsibility for the person(s) who,
acting under my direct instructions, made the
verification that the information is true,
accurate, and complete."

Following receipt of the aforementioned documentation, and if EPA
determines that the work required has been carried out in accord-
ance with the terms of this Consent Order, EPA will notify
Respondent to that effect, in writing, as set forth in paragraph
57.

59. This Consent Order shall be effective on the date
of receipt of an executed copy by Counsel for Respondent. All
times for performance of activities required herein will be
calculated from the effective date.
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U.S. ENVIRONMENTAL PROTECTION AGENCY

WILLIAM J. MUSZYNSKI, P.E.
Acting Regional Administrator
U.S. Environmental Protection Agency
Region II

Date of Issuance
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APPENDIX A

SCOPE OF NORK

INTERIM ACTIONS
AT THE

LI TUNGSTEN SITE
63 KERB HILL ROAD

GLEN COVE, NEW YORK

Prepared by:

FRED C. HART ASSOCIATES. INC.
530 FIFTH AVENUE

NEH YORK, NEH YORK 10036-5166
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1.0 INTRODUCTION

The L1 Tungsten facility (herein after referred to as the "Site") Is
located at 63 Herb H111 Road, Glen Cove. New York. The Site Is 26 acres
and consists of three separate parcels. The main operations at the Site
were conducted on the parcel bordered by Glen Cove Creek to the south and
Herb Hill Road to the north and a second parcel to the west of
Dlckson Lane. The parcel bordered by Herb H111 Road on the south and
Dlckson Lane on the west contains no facility structures. A map of the
Site 1s provided 1n Figure 1.

Based on documents 1n the possession of the Glen Cove Development
Company (GCDC) and obtained from records maintained at the Site the
following background Information was developed. The Site was operated
from the 1940's to approximately 1985 by the Hah Chang Trading Company and
Us wholly owned subsidiary the LI Tungsten Corporation. The operation
Involved the processing of ore and scrap tungsten concentrates to ammonium
paratungstate (APT) and subsequently formulating APT to metal tungsten
powder and tungsten carbide powder. Other specialty products such as
tungsten carbide powder plus cobalt and other material for plasma
spraying; tungsten tltanalum carbide powder; tantalum carbide powder;
tungsten spray powder; crystalline tungsten powder; and, molybdenum spray
powder were also produced.

The property was acquired by GCDC 1n 1984 and- leased to The L1
Tungsten Corporation. The market for tungsten was apparently depressed by
the 198Q's and operations at the L1 Tungsten facility had slowed by this
time. The L1 Tungsten operation declared bankruptcy 1n 1985.

GCOC 1s a New York State general partnership Jointly owned by Old
Court Joint Ventures, Inc. and Old Court Holdings Corporation, Inc.. both
of which 1n turn are wholly-owned subsidiaries of Old Court Savings and
Loan, Inc. (In Receivership) located In Maryland.

<2131n-l) 100648
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Fred C. Hart Associates, Inc. (HART) was retained by GCDC to
coordinate Implementation of Interim actions to address certain
environmental conditions at the Site. This scope of work (SOW) sets forth
those proposed Interim actions which were Identified by the United States
Environmental Protection Agency (USEPA) Region II pursuant to Its
authority under The Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) 42 U.S.C. Section 9601 et. seq. This scope of
work 1s prepared as an attachment to the USEPA Administrative Order on
Consent, Index No. II CERCLA-90215. The work proposed 1n this document
will be consistent with practices described 1n:

"Characterization of Hazardous Haste Sites". NTIS PB87-120291, August
1985.

"Guidance Document for Clean-up of Surface Tank and Drum Sites". NTIS
PB87-110672. May 1985.

"Drum Handling Practice at Hazardous Waste Sites". NTIS PB86-165362
OSHA, January 1986.

"29 CFR 1910.120 OSHA Regulations."

"EPA Standard Operating Safety Guidelines". OSWER 10/88.

All sampling and analyses performed by respondent shall conform to the
USEPA quality assurance/quality control (QA/QC) and chain of custody
procedures and 1n confornance with the USEPA publication entitled, Test
Methods for Evaluating Solid Haste (SH-846 November 1986 as updated) and
the USEPA document entitled. Guidance for Preparation of Combined Hork/QA
Prelect Plan for Environmental Monitoring (OAHS 005/80).

2.0 PURPOSE

This SON outlines plans for Interim actions at the Site. These
Interim actions were Identified by the USEPA because of concerns regarding
the stability and security of the Sfte. GCDC proposes to undertake
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J
interia actions Identified 1n this document pursuant to the aforementioned
administrative order.

"n
-! As stated during previous discussions with the USEPA, GCOC, through
— . the Receivership, must comply with strict guidelines regarding the
J allocation of funds. To obtain approval for funding for one or more
_^ items, a fairly accurate cost estimate or range 1s required. The Circuit
j Court 1n Baltimore monitoring the Receivership must authorize expenditure

of any funds. As a result, an order must be signed by the Circuit Court
in Baltliwre to formally allocate the funds to complete these interim
actions. The court Is expected to Issue this order by June 12, 1989.

• GCOC through the receivership has obtained approval for a few of these
items arnj has completed or 1s in the process of completing some of these
actions.

3.0 INTERIM ACTIONS

\-s
The following Interim actions were discussed at two meetings with the

USEPA. Those Interim actions which have already been completed (i.e. MEKP
and cylinder removal) 'are not discussed or included on the schedule. The

„ remaining interim actions and the plans for implementation are discussed
in the following sections. A schedule for completion of these actions 1s
also Included.

3.1 Site Security

Based upon the USEPA reconnaissance of the Site, security was
identified to be a major concern. Because of damage to the perimeter
fence or the absence of a fence 1n some areas, access to the Site could
not be controlled. Although one 24 hour guard 1s stationed and
periodically patrols In a marked car outside the boundary of the Site, the
USEPA believes that certain areas may not be readily accessible to a lone
security patrol (northwestern boundary of the Site parcel just west of
Dickso* Lane). Therefore EPA requested that 1n addition to GCDC
proceeding with fencing, the security patrol at the Site be upgraded.

100651
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3.1.1 Proposed Action. GCDC 1$ proceeding with securing the Site
perimeter with fencing. A priority will be given to Installing a line of
fence to Impede access along the northwestern perimeter of the parcel
located west of Dlckson Lane. As of this date, all repairs have been made
to the existing fence and gates. The fence posts along the northwestern
parcel have been Installed. Fencing 1n this area and between Chemco and
the Site parcel north of Herb Hill Road 1s expected to be completed by
June 23. 1989. Furthermore, GCDC has placed another security guard in a
marked vehicle for the 8-hour shift from approximately 4:00 p.m. to
midnight. This guard 1s stationed along the Site perimeter on Dlckson
Lane. A security presence 1n this area, for the period of time proposed,
is intended to dissuade trespassers from entering the northwest Site
parcel. During the course of Implementing one or more of the interim
actions, workers will be on-site during the day and it 1s less likely that
unauthorized Individuals will trespass. As certain Interim actions are
completed. (I.e. fencing completion etc.) GCDC would like the opportunity
to downgrade the security force. Funds which do not have to be expended
on guards can be targeted for additional stabilization and/or removal
actions.

3.2 Radioactive Materials

USEPA has recommended the collection, staging and subsequent removal
of isolated drums or containers of residual ore or slag that has exhibited
elevated radioactivity readings. These drums or containers have been
Identified via preliminary radiological surveys conducted by Nassau County
Department of Health (NCDOH) and listed in their status reports. The
USEPA also did some preliminary radiological surveying and will provide
maps depicting the location of the containers 1t Identified to the extent
1t differs from those Items 1n the NCOOH report.

3.2.1 Proposed Action. The NDL Organization has been contracted to
undertake a comprehensive, real-time radiological survey both Inside and
outside the Site buildings. The purpose of this survey would be to
Identify any areas where on-s1te worker access needs to be restricted as a
result of radioactivity levels and/or any special protective measures to
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-i be taken while working 1n those areas. Since worker access to many areas
- of the Site will be required to complete other Interim actions or future
__, remedial work, this radiological survey 1s prudent and necessary. H1th
j the USEPA approval, this survey will Include:

! Da gamma ray survey of the property and buildings on an
~~ approximate 25 foot x 25 foot grid;

-- 2) Fixed and removable alpha radiation survey of buildings;

3) Collection and gamma spectral analysis of process material (and
mud pond sediments;

4} Preparation of report summarizing the findings of the survey.

During the course of this radiological survey, readily accessible
drums or containers which exhibit elevated readings will be moved to an
agreed upon on-s1te location to which access can be restricted. Based on
the results of the survey, up to fifteen (15) containers (Including the
ones previously Identified at the Site) which are characterized as low

' level radioactive waste will be removed for disposal.

3.3 Laboratory Chemicals

Small quantities of Identifiable laboratory chemicals have already
been secured and placed In overpacks. In addition, small quantities of
unidentified laboratory chemicals remain 1n some areas. USEPA has
recommended characterization, overpacklng and disposal, as needed, for all
the laboratory chemicals.

3.3.1 Proposed Action. The existing laboratory overpacks will be
removed for disposal. The chemicals In existing overpacks nay have to be
redistributed and placed 1n special containers. All existing laboratory
overpacks which can be removed, as 1$, by ENSCO (the contractor who

v^y completed the overpacklng) to Us disposal facility will be done. Any
remaining laboratory overpacks will be repackaged and relnventorled by the
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_̂
-7 selected disposal contractor. Any packing lists In compliance with the
jjj contractors packing guidelines will be spot checked for accuracy. The

existing laboratory overpacks will be moved to a fully permitted transfer
facility to await approval of the disposal site. The remaining

""* unlndentlfled laboratory chemicals will be characterized 1n the field. Up
~ to 200 additional bottles. Jars and/or containers will undergo a
~*! fingerprint analysis 1n an Isolated area of the Site. This fingerprinting
_ will be done under a portable fume hood. Based on these results, the
^ chemicals will be appropriately packaged for off-site disposal.

3.4 Drum Inventory and Removal

USEPA has recommended the characterization and removal of drums
containing chemicals (solid and liquid) at the Site. Specifically. USEPA
referred to 50 to 100 units located In the D1ck1nson Harehouse area
(northwest parcel).

^ 3.4.1 Proposed Action. A number of drums containing liquids had been
identified in the report prepared by RTP Environmental Associates, Inc. 1n
May 1988. Based on the RTP report, approximately 108 drums of liquids
were moved to inside the Dice Building (Main Facility Property). EPA's
identification of 50 to 100 units (containers, drums, etc.) containing
solid and liquids 1s In addition to the drums already placed 1n the Dice
Building.

Based on this Information, up to 250 drums of liquid/solid chemicals
will be characterized for removal and disposal. The drummed contents will
be screened for radioactivity In conjunction with the characterization for
the purpose of bulking prior to detailed laboratory analysis for
disposal. It 1s assumed that 125 drums will be characterized as waste
water treatment candidates and 125 drums will be characterized as
incineration candidates.

«
3.5 Tank Characterization

W
USEPA has recommended characterization of any liquids remaining 1n

tanks at the Site. The purpose of this characterization would be to
(2131n-7) 100654



, determine 1f the contents of any tank warrants Immediate removal; to
j Identify the types of materials present 1n different locations so that the

appropriate emergency services units arc aware of materials on-slte; and,
ultimately, to ascertain the most practical treatment and disposal options

"* for these liquids.

- 3.5.1 Proposed Action. Currently, the only Inventory of the tanks on the
Site and their contents Is 1n the RTP report. According to the report,
this Inventory was based on a review of records at the Site and a

-»*4

walk-through with a former employee of LI Tungsten. In many Instances the
tank size and contents (as of Hay 1988) 1s Indicated. This Information
does not preclude the need for a more definitive characterization. To
accomplish this, representative on-$1te testing for parameters. Including
but not limited to, RCRA characteristics, metals and screening for
radioactive materials may be the most practical approach. A request for
bid (RFB) for this characterization will be solicited (see schedule). The
approach and methodology to be used for this characterization will be

^ provided to the USEPA prior to Implementation. The results of the
characterization will serve to Identify the nature of the materials 1n
tanks, their location and evaluate further actions.

»
3.6 Asbestos

USEPA stated its concern with the presence of large quantities of
asbestos in certain areas of the Site. These concerns- previously involved
worker exposure.

3.6.1 Proposed Action. An asbestos abatement/removal project 1s more
consistent when a long-term remedial program Is implemented at the Site.
The major concern regarding asbestos 1s to on-s1te workers during field
activities. Therefore, in order to protect workers, access to areas which
are known to contain large quantities of friable asbestos (Lounge Building
Area) will be limited. These areas will be designated on a Site map In
the Health and Safety Plan. Additional protective gear will be used by

^ personnel working in these areas. Consistent with OSHA requirements, HART
will set up ambient air sampling for a specific time period 1n the
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vicini ty of these areas to check whether fibers are being dispersed Into
•f the air stream. This work w i l l be In addition to health and safety
^ monitoring which wil l be Implemented during the duration of on-site
J activities.

—>
J Two high volume air samples will be analyzed by phase contrast

microscopy (PCM) to determine an eight hour time weighted average of
~ asbestos concentration. PCM only determines the total number of fibers
~! and does not distinguish between types of material. If OSHA standards are
_ exceeded using PCM. another two air samples (taken at the same time) will

be analyzed by transmission electron microscopy (TEH). In addition,
between 25 to 50 bulk asbestos samples will be collected for analysis via
polarized light microscopy with dispersion staining (PLMOS). Three to

" five samples will be collected of each homogeneous area and an estimate of
the volume of material sampled. Its percent asbestos, location and
condition will be presented on a Site map.

3.7 Creek Sediment Sampling

US ERA has recommended that samples of sediment from the creek be
obtained for analysis of appropriate rad1onucl1des. The agency proposed
these samples be obtained 1n the vicinity of the outfalls from the Site.
According to available Information, flvt (5) outfalls discharged from the
Site to the creek when the facility operated. Therefore, five (5)
sediment samples were requested.

3.7.1 Proposed Action. A crttk sediment sampling program Is
premature and more In line with a long-term remedial study not a short,
interim action. Nevertheless, five (5) creek sediment samples will be
collected for radioactivity analysis only. The sampling and analysis will
be done by personnel associated with New York University Medical Center.
Institute of Environmental Medicine. The Individuals will do the work as
consultants to GCOC and not under tht banner of the University. One
sediment sample will be taken 1n the creek, east of the Site while three
sediment samples will be collected 1n tht vicinity of the outfalls and one
sediment sample will be obtained from tht western portion of the creek.

«13ln-9> 10°656



The samples will be placed 1n aluminum cans and assayed, (after one to
two weeks), for gamma-emitting rad1onuc!1des C40*, 137Cs,

Ra-daughters, 228Th-daughters and 22fiRa-daughters) using an
Intrinsic Ge detector. A portion of the sample will be removed and
assayed radlochemlcally for 234U, 238U, 232Th, 230Th and 228Th.
Although the sample collection will be completed 1n a short period of
time, the radlonucUde analysis and report will require approximately 3 to
4 months.

3.8 Transformer Inventory and Characterization

USEPA has recommended the Inventory of transformers at the Site and
characterization of the oils Inside the transformers. During Its
Inspection, one transformer located outside a building on the main
facility property appeared to have leaked onto the asphalt surface.

3.8.1 Proposed Action. HART has Identified sixteen (16) transformers
at the Site. The previous RTP report Indicated twenty-one (21)
transformers and two (2) oil circuit breakers. The contractor who
completed the survey for RTP (Empire Environmental Services) will be
contacted to account for these five (5) additional transformers and two
(2) oil circuit breakers. In any event, a sample oil from the Identified
transformers will be collected for PCS analysis. Based on these analyses,
arrangements for disposal and associated costs will be prepared.

3.9 Mercury Clean-up

An area Inside the Benbow (Reduction) building was Identified by the
USEPA field reconnalsance team to have mercury on the floor. USEPA
recommended this area be cleaned.

3.9.1 Proposed Action. Once the dimension of the area 1s defined, a
field team 1n protective clothing will spread an absorbant lead based salt
on the floor surface. The floor surface will be swept and the material
placed In a plastic 55-gallon drum. All equipment used 1n the cleaning
will also be placed 1n the drum. A representative sample (wipe or sweep)
will be collected for mercury analysis after the clean-up Is completed.
(2131n-10) 100657
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1.0 ESTIMATED SCHEDULE
iu

-1 An estimated schedule for the Implementation of the Interim actions
~* described 1n this SOW 1s presented In Figure 2. The time lines Include
_ mobilization, field activities and necessary laboratory analysis.
_ Footnotes for each of the listed Items are also Included. Although the

estimated schedule Indicates that work will start once an Interim order Is
established, a number of Items art ongoing or have already been

""" completed. To the extent practical. Interim actions wll be completed 1n
~~ short time frames.

HART will provide a bi-monthly status report to the USEPA which
summarizes the on-going or completed activities and transmits relevant
documentation. The recipients of these status reports are Indicated 1n
the order on consent.

100660
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Notes:

* Start date coincides with Interim order

1: Fencing 1s ongoing. Estimated completion 1s June 23rd. Security
guards (one 24 hr. and one 8 hr.) art also provided at the Site.

2: Radiological survey to be conducted by the NDL Organization.
Currently scheduled to begin the week of June 19. 1989.

3: Previously Identified containers exhibiting elevated radioactivity
readings will be staged 1n the wire plant. Once survey 1s completed,
up to fifteen containers, characterized as low level radioactivity
waste, will be removed from the Site. .
3a: This time line reflects the staging of containers exhibiting

elevated radioactivity levels In the wire plant building.
3b: This time line reflects removal of up to fifteen containers

characterized as low level radioactive waste once laboratory
analysis and disposal site arrangements are completed.

4: Initiation of laboratory pack removal to Immediately follow
radiological survey time frame allows for mobilization, random
checking of packing Inventories against drum contents, repackaging 1f
necessary, and removal to appropriate staging or disposal facility.

5: Unknown laboratory chemical characterizations will be completed In an
Isolated area using a fume hood.

6: Drum characterization assumes a total of 250 drums (125 for waste
water treatment analysis and 125 for Incineration analysis).

7: Drum removal (see 6) to begin following receipt of detailed laboratory
analysis.
7a: Time frame to review laboratory results of drums and arranging

for appropriate disposal of up to 250 drums.
7b: Time frame to remove up to 250 drums to an approved disposal

facility.
8: Tank contents characterization Includes Identifying which tanks

contain liquids and their approximate volumes.
8a: Time frame to soliciting competitive bids, review and select

contractor and notify USEPA prior to Implementation.
8b: Time frame to complete the tank characterization.

9: Time frame, to monitor/ samp It for asbestos. Includes two high volume
air samples and between 25 and 50 bulk samples for laboratory analysis.

100662
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10: Creek Sampling will be scheduled.

lOa: RadlonucMde analysis and reporting to be completed 1napproximately 3 months

11: Characterization of transformer oils to follow radiological survey.
12: Mercury on floor of Benbow Building to be cleaned.
13: Summary Report of completed Interim Actions.
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Fred C. Hart Associates,,, c.

HART
September 21,1989

Mr Charles Fitzsimmons
- : - • - • ••> Environmental Engineer-OSC

;̂-..; USEPARegionll
"-;*',::;'- Woodbridge Avenue
-:^°^c- Edison. New Jersey 08837

3CHs:-.M'e '.

l;fc';.̂ ':! ' Re: Partial Laboratory R^.HS of Air and frilk Samoles-l i Tnnrgtgn

':3"=7?." :: Dfiar Mr. Fitzsimmons-.

? "* ana|VllcaI results which have been received by HART These include
s mo^n n^n^h68 ̂  met8'S 8nd V°latile °rganics from 9 number of indoor ^d outdoorsampung points at the Li Tungsten facility in Glen Cove.

resultsar8con^n*J on a single data sheet from Laboratory Test i no -Services
ed fr°m flV8 IOC8tl0ns- four of whlctl were lns1* to'Wlngs- A
f 8ir ^P'68 f°r metals is attached to the I8boratory «e 'h«to.

n the 8if ^P"5 for volatne analVsis 1S attached to ̂ e laboratory data
VK K8 '« ? mples Were Ot)talned mstde lhe '^oratories on the main parcel (A).

nn rn H* .LV f0r 8 Specific volatile ""P00™1 is noted The results of air samplesfor inorganic acid gases have not yet been received from the laboratory.

f HI 5 ' bl!lk ̂ P'68 W6re C0llected for analvsis of 8Sbeslos containing materials. The
pge ^ S'S inC'Udin9 8 description M maP of lhe sample location is also in this

ames A. Pert
late-Manager of Geosciences
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1
Asbestos Bulk Samollna Data - (06/26 - 06/27/89)

Number Tve Analysis

ASB 1.

ASB 2.

ASB 3.

ASB 4.

ASB 5.

ASB 6.

ASB 7.

ASB 8.

ASB 9.

ASB 10.

ASB 11.

ASB 12.

ASB 13.

ASB 14.

ASB 15.

ASB 16.

Trowelled on tank Insulation

Black paper/ fabric matrix behind
ASB 1

Block material supported by wide
mesh hanging from tank

Pipe 1nsLlat1on between tanks
L9D and L9C

Pipe joint compounds on elbow
(of ASB 4)

Floor dust (near APT)

Stacked pipe insulation (preformed)
Hanging insulation on pipes
(preformed)

Pipe insulation associated with
Tank 85

Outside wall (block with flakes)
Hall board, 2nd level, northern
section
Trowelled on tank insulation
above anhydrous tank

Block material (same area as
ASB 12)

Hall material (east Inner wall -
along stairwell)

Plasterboard from locker room -
2nd level
Preformed block Insulation, roof

691 Chrysotl 1 e

51 Chrysotlle

451 Amosite

No asbestos detected (NAO)

601 Chrysotile

NAO

601 Amos He

601 Amosite

301 Amosite
201 Chrysotlle
21 Crocidolite

101 Chrysotile

NAO

NAD

NAO

NAO

NAD

201 Amosite
on locker room 201 Chrysotlle

(2173n-l)
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Number Type Analysis

ASB 17. White powder beneath overhead pip-
Ing (same as ASB 16)

ASB 18. Insulation on small furnace

ASB 19. Plaster board particles - collapsed
on floor

ASB 20. Celling tile - collapsed on floor
ASB 21. Pipe Joint compound (1st lab from

wire plant)

ASB 22. Solid Insulation on pipe (same
area as ASB 21)

ASB 23. Duplicate (of ASB 22)

ASB 24. Celling board (brown)

ASB 25. Safe Interior (Insulation) debris
on floor

ASB 26. Pipe insulation in boiler room

ASB 27. Insulation debris fallen from
overhead pipe rack

ASB 28. Refractory cement spill on wet
floor in machine shop

ASB 29. Mineral wool (white boxes in
machine shop)

ASB 30. Pipe (overhead) insulation -
preformed

ASB 31. Outside coating on tank 35

ASB 32. Pipe (overhead) Insulation between
tank 35 and 36

ASB 33. Refractory material on underside
of furnace 105
Refractory block - 1n drum, out-
side SH corner of Dice

ASB 34
(2173n

NAD

251 Amosite
25% Chrysotile

NAD

NAD

201 Amosite
351 Chrysotile
21 Croddollte
301 Amosite
301 ChrysotHe
151 Croddolite

251 Amosite
301 Chrysotl1e
51 Crocidolite

NAD

NAD

251 Chrysotile

401 Amosite
151 Chrysotile

NAD

NAD

351 Amosite
201 Chrysotile

301 Chrysotile

NAD

NAD

<11 Amosite 100667
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Number Tvoe Analysis

ASB 35.

ASB 36.

ASB 37.

ASB 38.

ASB 39.

ASB 40.

ASB 41 .

ASB 42.

ASB 43.

ASB 44.

ASB 45.

ASB 46.

ASB 47.

ASB 48.

ASB 49.

ASB 50.

ASB 51 .

Pipe insulation - dropped from
overhead rack

Hall board (Just inside from stack)

Insulation around flue coming out
of stack, area

Troweled on cement (same as ASB 37)
Pipe Insulation - Inside boiler
area
Flbreboard, warehouse stack
Refractory lining 1n furnace
Pipe Insulation stacked

Hall board - west wall

Hall board - west wall

Slag on floor
Oeteriorized wall board
Deter i or i zed pipe Insulation,
fallen on ground - outside

Pipe insulation in boiler room

Corrugated fibreboard Insulation
on floor

Roof panel 1n corner office

Preformed pipe Insulation - white.

<11 Chrysotlle

NAO

801 Chrysotlle
401 Amosite
451 Chrysotlle

351 Amosite
201 Chrysotlle

NAD

NAO

401 Amosite
101 Chrysotlle
51 CroddolUe
NAO

NAO

NAO

NAO

NAO

301 Amosite
201 Chrysoti 1 e

21 Chrysoti le

NAO

401 Amosite
on furnace 301 Chrysoti1e

(2173n-3)
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Applied
j Environmental
^-Technology, Inc. a subsidiary ol WAVETECH inc.

316 Cooper Center
Pennsauken.N.J. 08109(609) 486-9200

August 2, 1989

Hart Environmental
530 Fifth Avenue
New York, NY 10036

ATTEN: Karl Boldt

RE: Lab f: L070701
Project No. 00265-02-00035-01

Dear Mr. Boldt:
Applied Environmental Technology, Inc., located at 316 Cooper
Center, Pennsauken, New Jersey, analyzed the following samples on
June 29, 1989

Sample No.

DATA SUMMARY
BULK SAMPLE ANALYSIS

Sample Description
1-8766-47 Trowled on tank Insulation
2-8766-48 Black outer cover on tank
3-3766-49 Insulation block on tank
4-8766-50 Corrugated pipe insulation

5-8766-51 Pipe joint
6-8766-52 Floor dust

7-8766-53 Loose pipe insulation
(pre-formed)

8-8766-54 White (pre-formed) pipe
insulation

Approximate
Percentage
Asbestos
Composition
69% Chrysotile
05% Chrysotile
45% Amosite
No Asbestos
Detected (NAD)
60% Chrysotile
(NAD)
60% Amosite

60% Chrysotile

Complete Asbestos Lfoontory A Consulting Services
Equal Opportunity Employer
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.4pp/ied
Environmental
Technology, Inc.

Sample No. Sample Description

Approximate
Percentage
Asbestos
Composition

9-8766-55

10-8766-56

11-8766-57

12-8766-58

13-8766-59

14-8766-60

15-8766-61

16-8766-62

^17-8766-63

18-8766-64

19-8766-65

20-8766-66

21-8766-67

22-8766-68

White (pre-formed) block
insulation

Asphalt wall coating
Wallboard

Trowled on tank insulation
(Pre-formed) block insulation
Wall plaster
Plaster board
(Pre-formed) block insulation

Fallen white debris
Furnace insulation

Plaster board

Ceiling tile
Pipe insulation

Pipe insulation

23-8766-69 Pipe insulation

30% Amosite
20% Chrysotile
02% Crocidolite
10% Chrysotile
(NAD)

(NAD)

(NAD)

(NAD)

(NAD)

20% Amosite
20% Chrysotile
(NAD)
25% Amosite
25% Chrysotile
(NAD)

(NAD)

20% Amosite
35% Chrysotile
02% Crocidolite
30% Amosite
30% Chrysotile
15% Crocidolite
25% Amosite
30% Chrysotile
05% Crocidolite
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-App/red
Environmental
Technology, Inc.

Sample No. Sample Description

Approximate
Percentage
Asbestos
Composition

24-8766-70

25-8766-71

26-8766-72

27-8766-73

28-8766-74

29-8766-75

30-8766-76

31-8766-77

'2-8766-78

33-8766-79

34-8766-80

35-8766-81

36-8766-82

37-8766-83

38-8766-84

39-8766-85

40-8766-86

41-8766-87

Cellulose wallboard

Safe insulation

Pipe insulation
Fallen white debris

Refractory cement

Mineral wool

White (pre-formed) pipe
insulation

Tank coating
Pipe insulation
Refractory
Refractory debris
Fallen debris (HH)
Wall board

White (pre-formed) insulation

Trowled on cement

Pipe insulation

Fiber board
Refractory

(NAD)
(NAD)

25% Chrysotile
40% Amosite
15% Chrysotile
(NAD)
(NAD)

35% Amosite
20% Chrysotile

30% Chrysotile
(NAD)
(NAD)

<1% Amosite

<1% Chrysotile
(NAD)
20% Chrysotile
40% Amosite
45% Chrysotile

35% Amosite
20% Chrysotile
(NAD)
(NAD)
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i

-\pplied
Environmental
Technology, Inc.

49-8766-95

50-8766-96

51-8766-97

Approximate
Percentage
Asbestos

Sairrale No.

42-8766-88

43-8766-89

44-8766-90

45-8766-91

46-8766-92

47-8766-93

48-8766-94

Samole Description

White (pre-formed) insulation

Wall board

Wall board

Slag

Deteriorated wall board

Deteriorated insulation
White (pre-formed) pipe

Composition
40% Amosite
10% Chrysotile
05% Crocidolite

(NAD)

(NAD)

(NAD)

(NAD)

(NAD)

30% Amosite
insulation
Corrugated pipe insulation
Roof panel

White (pre-formed) pipe
insulation

20% Chrysotile
02% Chrysotile
(NAD)
40% Amosite
30% Chrysotile

3.006-72



.Applied
Environmental
Technology, Inc.

ANALYTICAL TECHNIQUES

Analyses of bulk samples are performed according to Environmental
I Protection Agency Interim Method 600/M4-82-020. Each bulk sample

undergoes both a gross
examination under low power magnification to establish the presence
and percentage of fibrous and non- fibrous components, and an

; examination under high power magnification to provide positive
identification of these fibrous and some non-fibrous components.

\
• The first examination is performed with a stereo microscope and an
i external illuminator. Each bulk sample is emptied onto a weighing

paper and examined for layering, homogeneity and the presence of
fibrous and non-fibrous materials. An estimation of the
percentage of each component relative to the whole sample is made.
The second examination is performed with a polarizing light
microscope (PLM). A sub-sample of the bulk sample is selected at
the conclusion of the first examination, mounted onto a slide,
treated with a fluid having an appropriate index of refraction, and
examined using the PLM. The polarizing light microscopy procedure
identifies the characteristics of the sub-sample components with
transmitted polarizing light, crossed polars, slightly uncrossed
polars, crossed polars plus the first order red compensator, and the
central stop dispersion staining objective. The observations

./obtained using the various techniques are used to identify fibrous
and some non-fibrous components on the basis of morphology, sign of
elongation, and refractive index/dispersion staining colors.

QUALITY CONTROL

The Industrial Hygiene Services Laboratory conducts general quality
control procedures as recommended by the National Institute for
Occupational Safety and Health, the Environmental Protection Agency
and the American Industrial Hygiene Association.

Additionally, the laboratory is a successful participant in both the
American Industrial Hygiene Association/National Institute for
Occupational Safety and Health Proficiency Analytical Testing (PAT)
Program (Identification Number 08104-001), and the Environmental
Protection Agency/Research Triangle Park Bulk Asbestos Quality
Assyirafrice Pr̂ rram (Identification Number 2180).

Joseph Manojrino,
Managing Director
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LJAprr
li^M ̂ l

D.C. No.: -

Name: _____
Affiliation: F, c.
Phone: _
Address:. _
Client/Job No: _
Job Name: t-1

/Go- £

; - * T?O
EtP7H' fJ?

Location:

CHAIN OF CUSTODY RECORD
Sample

No.
Lab 1.0. No. Date Time Matrix No. Of

Containers
Analysis Requested/Remarks

4*6 6/26/0? u

AS6

UX35B PlFG U£. (_?#£ £<

Comments:

Relinquished by: Shipment Method:

]c^ovtt>>-_D

Data:
Time: ^ f*fi\ Airbill NOJ

Received •15? ~o7 Relinquished by:
Time!

Date:
Time:

Received by: Date:
Time:

Relinquished by: Date:
Time:

Final Disposition of Samples:

Received by: Data: Tima:

HART Form 400 Pink/Field Copy - Y«How/L«b Copy - WWt«/Ortginal - To b« r«turn«d with r«cults.

100674



HWJ

D.C. No.: ST. 0201

Name:.
Affiliation: F. C
Phone:
Address:.
Client/Job No:
Job Name: L

/ ,

Location: 6-L

CHAIN OF CUSTODY RECORD
Sample

No.
Lab 1.0. No. Date Time Matrix No. of

Containers
Analysis Requested/Remarks

fog ii r-". -r

it.

AS&

456 id ?££• //US'.

to 17
S //US.

f&G '?

TfL£
Comments:

Relinquished bv: Date:
Time:

Shipment Method: Kb
Airbill No.:

Received by: -Date:
Time:

Relinquished by: Date:
Time:

Received Date:
Time:

Relinquished by: Date:
Time:

Final Disposition of Samples:

1Received by: Date:

HART Form 400 Pink/Field Copy - Y«How/L«b Copy - VYhtte/Original - To be returned with results.
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HART

D.C. No.: 0202

Name: _/
Affiliation:
Phone:
Address:.
Client/Job No: _
Job Name: t-i

SOLbT
C, UA/ZT

^ ̂  ^^>- ?~-rt
r AVC.. A/chJ MY

O'L- <J'Jr)ST- Of
Location:

CHAIN OF CUSTODY RECORD
Sample

No.
Lab 1.0. No. Date Time Matrix No. of

Containers
Analysis Requested/Remarks

/Z&/8J

it,

30 Y

Comments:

Relinquished toy: Date: Shipment Method:
Time: S'PM Airbill No.:

ex?

Received : fe-'?9-67 Relinquished
Time: 22

Received by: Date:
Time:

Relinquished by:

Date:

Date:
Time:

Final Disposition of Samples:

Received Date:

Form 400 Ptoik/FtoM Copy - Yellow/Lab Copy - WUK*/Origin*I - To b* r«turn«d with r««ult«.
100676



HART

D.C. No.: t n-2

Name: . _____
Affiliation: f. C,
Phone: _
Address:. _
CKent/Job No: _
Job Name: £>/ 7UAJGS7£tJ

AS*. Y /<)O3£

Location: GL6V COt/f tJf

CHAIN OF CUSTODY RECORD
Sample

No.
Lab 1.0. No. Date Time Matrix No. of

Containers
Analysis Requested/Remarks

Iteo

Jf

17+5

56 31

Comments:

Relinquished by: Date: Shipment Method:
Time: '<?*/* Airbill No.:

Received
Time:

Date:
Time:

Received by: Date:
Time:

ReUnquished by: Date:
Time:

Final Disposition of Samples:

^ Received by: Data: Time:

HART Form 400 PMc/Fi«M Copy - Yellow/Lab Copy - WMU/Original - To ba raturnad with raawlte.
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LJAprT
nTMXl

D.C. No.: l L

Name: _
Affiliation:
Phone:
Address:. __
Client/Job No:

Name: L/

. C. XA&T

6 F/FTH •/ ,

Location-

CHAIN OF CUSTODY RECORD
Sample

No.
Lab I.D. No. Date Time Matrix NO. Of

Containers
Analysis Requested/Remarks

6/n/tf 100$

STfct-'W

5V
Comments: ftl-L Z£b FO&

Relinquished bv:

Received

Data:
Tima:

Shipment Method:
Airbill No.:

Relinquished by:
Time:

Received by: Date:
Time:

Relinquished by:

Date:
Time:

Date:
Time:

Final Disposition of Samples:

Received by: Date: Time:

HART Form 400 Pink/Field Copy - Yellow/Lab Copy - WMte/Original - To be returned with rewtta.
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HART

D.C. No.: t 0-05
Name:
Affiliation: P. c.
Phone: /2/^) 3*/O-
Address:. ___
Client/Job No: OOZ^^-^Z.-
Job Name: Location: GLE-M

CHAIN OF CUSTODY RECORD
Sample

No.
Lab 1.0. No. Date Time Matrix No. of

Containers
Analysis Requested/Remarks

/5S6 57 It i 2-

Comments: ALL.

Relinquished by: Date: { Shipment Method:
Time: <*M Airbill No.:

Received
Time:

by: Date:
Time:

Received by: Date:
Time:

Relinquished by: Date:
Time:

Final Disposition of Samples:

1Received by: Date: Time:

HART For* 400 Pink/Ftold Copy - Yellow/Lab Copy - WMto/Orlofcwl - To b« r«turned with results.
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SWPU!
[DflfflFICATICN

nytest environ menta I«

ANALYTICAL Q*TA REPORT
FOR

Fed C. Hire

530 Sch Awn*

Ycrk, N.Y. 10036

ACtn: Mr I feldt
Rtf: LI

LABORATORY
NUWtt

TtPCV
SWf

Project No.. 8J-1S969

Log <nNo. : 1174

P.O. No.: 002SSH)2H30033-01

: July 21. !3M

QUTE M> TUC OF
SWPLE OOJLETia

SEE POtUWING PWES FOR 8OULT5

REPORT P«6>A«D BY:
PARU K. 9W, Ph. 0.

l>0.

L*ec*wrwr DIRECTOR

ME CERTIFY THAI THIS RffORT IS A
TRIE REPORT OF RBJLTS OBTAINED
FR* OUR TBTS OF THIS MATERIAL.

RSPETHJILY 3»UTTED,
NYTEST BMROflBfTM. INC.

fiEW OIGANTE
0COUTIVE V.(>.

ft»oon en Mmpî f) fumitRM »y oiicni ireix* ie M>»pi«(») Mcpotl on MmpiMi) oot*in«e Ov u* IPPIMS only (a lot MiTioi«] Inlermttion
conuirwd n«r«M i» not to M uMd (of rtoroeuct«n »«c»pi By ipoeal pprrmMion. S«mpwii) will M rvUinto for tmny day* mwimum *n»r o«t« of

»p»cif«ct»y 'MumtM otrvrwrM ey ei*ot In <nt •*•«« tn« in«"» «rt portions or o»t>oi Mmoi«(i| mmaming inir Nyint HU
r«quir«a mt», NytMt wwii K««« u* option oi rtuxnmfl tucn MIIHNM*) to tn« ciwm •< tnt cnwifi *io«n«4

o
o
0\
00
o

DOX 1 5 -1 8 a 60 seaview divd. , port Washington, ny 11 050 a (5 '! 6) 625-5500



J\C.
Ji Swc'ia iC No: NS-»i:3
Sfiffloit M»:r1x: TISE
lita fetasa Autwired 3y.

•'rcjacc .NO: 33-!55i9
Samolf XeceivaJ: C7/V33

WXiTIl£ QCrPONOS

Concentration: UM QjggluT) (Circle One)
Sate utractaB/Preoareo: NA
Gate Analyrao; 07/14/89
Canc/Dll Factor: 0.1 prt:
Peroant Moisture (Not Decanted}: «A

ys
.futw

1 74-87-3
1 ^1 _A^ ft! (4 w--3

! 'HH
! 75-00-3
! 75-J9-2
1 57-54-!
| 75-15-0
| 75-35-4
I 75-34-3
| S43-55-0
| 87-«8-3
' 107-06-2
^ 78-93-3
| 71-55-5
| 56-23-5
| 1C9-35-4
| 75-27-4

J C '̂OPQwcfwn
I n VUPL 'JMP KARAoi wuwwonv
1 Vinyl Chloride
| Chlorosthana
1 fethyifw Chloride
| Acetone
! Carbon Olsulflda
I 1,1-OichloraKlM
J 1.1-OldileraRtMM
j Total-1, 2-01chlorcttnBne
| Chlorofom
| 1,2-OlchlcrcethM
j 2-9utanone
j 1.U-Tr1chlcfoatnane
! Caroan Tetrachlorlde
i Vinyl Acetate
i Srcncu ichlu vwthane

Toul ug

1.0 U|
1.0 U|
1.0 U|
1.0 Uj
0.68|
1.0 U|
0.5 U|
0.5 U|
0.5 U|
0.5 U|
o.suj
0.5U|
1.0 U|
O.SU|
0.5 U|
1.0 U|
0.5 U|

Oau

CAS
Nunter

79-34-5
71-87-5
10961-02-5
79-Q1-6
124-48-1
TWH
71-43-2
W061-01-5
110-75-i
T5-25-2
591-71-$
108-10-1
1J7-1H
108-aa-?
101-90-7
100-4H
100-42-5

1,1,2,2-TitracnloroKhana
1.2-Oichloreoropane
Trans-1 , 3-Olchloroorooane
Trlchloroathr*
Oi brcROcrtloroaathane
1,1,2-Trlcftloroetfane
8aniana
c1s-t.3-0ichloroprooane
2-Chloroatnylv1nyl«har
SrOBOTQTOl

2-Haxanone
4-Mathyl-2-Pentanona
Tetrachloraetrvra
Toluana
Chlorobenzr*
Ethylbenzane
Styrene
Total fylenes
Total Olchlopoeniene

Total ug

0.5 U|
0.5 U|
C.5U|
0.5 U|
0.5UI
0.5 U|
0.5 U]
0.5 Uj
1.0 U|
0.5 U|
1.0 U|
1.0 U|
0.5 Uj
0.5 U|
0.5U!
0.5 U|
0.5 U|
0.5U|
3.0 Uj

Qualiflars

Far morting results to EW, tha follontng rvultr guallflan ara utad.
Mdldcnol flags or icemgtm awlalnlng raaults ara «xour«s«d. Howavtr, ere
daflnltlon of aach flag MR fit axollclt.

VALUE I' era ruulc 1j a valua graatar chan or aoual to rha dacaetlon
limit, reoort tna vilua.

'J Indicates coooro MS analyzed for but not oeteeted. Haport
the irdnirrun cetectlon limit for tha Mmle »ith the U (e.g. 10U),
baseo on naeasury concentration ai iut̂ an actions. (This is not
rcassarliy tre instrjger.t detection limit.) The footnote snajld
r*aa U-Conpona me* analyud for but not detected. Tha nunar is
;•» Ai1n1eua attalnaole detection Unit for the

C This f^ag aooHas to pestlc-ide oiraettars '̂ ara the identification has
baan canflrmed by OC/K Single ccnoonant pastlcioai o/aatar than or

al to 10 ng/ul 1n tha final extract should ba conflrna by QC/Mi.

'ndlcatac an astlnatad vaiua. This f'ag 1s usad e^tftr wan
ecc-imting a concancratlui for t*itj:lv«'y 1cant1f1ad concaunos

a hi reaponsa 1s amnaa or rtan tr» MSS spactral data
as tr« srasanea of a camoound tnt Mats the 1dant*lf1uc1an

but the rasult Is laa than tha jpaelflad datactlon Unit
but ;reatar thin tare («.g. 10J).

6 This flag is used «*en th* analyta 1s fcuno 1n thf blank as all as a
sarnie. I; indicates oosslblt/prooabla blank conunirjtlcn ana *ms
the oata usar tc raw appropriate action.

Other specific flags and footnotes wy ba rwulrad to proprly define
tha results. !f JSM. cmy oust se fully avcHbed and such
tien attached to tr* oata sunwy reoort.

100681



y onme;
ICS ANALYSIS :ATA SHEET

CdntractT: NYTEST SMfiCMWAL INC.
No: 89-15969

SWLE NU3ES: VOC-2
ma swi 10 NO: w-9S5i

Canpofvu

US
Nuriw Canowid friction Toul ug

1
2
3
i
S
6
7
8
t

10
11
12
13
14
IS
16
17
16
19
20
21
»
23
24
25
26
27
26

! 29
10

IMNOM .
IMftOW
UNWCm
UNO*
UW0M
UNW&N
UNWOfl

UWOflACIO
UMOft
IMNOM
I fcJ6A Î̂ I4Un̂ NUnr

INK*
fltON

UNWOW
J,3-OI>€IHVl 2.2-OIOUOXANE

'

VQA
VW
VW
VQA
VCA
VQA
Vtt
VQA
VQk
VW

VGA
VW
VW
VW

.

2:46
3:18
3:44
4:16
4:24
4:42
4:54
5:10
6:02
8:16
10:24
13:16
14:54
16:46
19:22

S.2 J
12.5 J
14 J
8 J
4 J
8 J
7 J
6 J

0.7 J
1.7 J
1 J

1.3 J
1.4 J
0.7 J

1 J
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c c r-
RIC DATA: D8945 «1070
07/14/89 10:48:00 CALI: 08945 «2
SAMPLEi F.C.HART,UOC-2/N9-9558,REC'D 7/7/89
CONDS.: TUBE/2MLS,100UL/5ML IHSTD
RANGE: G 1/1300 LABEL: N 0/4.0 QUAN: A 0, 1.0 J 0 BASE:

100.0-1

RIC

H
Ooo\
00u>

SCAMS 25 TO 1300

U 20,
861

1015

200
6:40

400
13:20

—I——
600
20:00

101504.

26:40 33:20

I
1200
40:60

SCAN
TIMF



..:AL INC.
-a: Ss-oie iu No: N9-S559

Matrix: -lg£
^ flaie«e lutflcrized Sy.

COMPOUNDS

Conraitratlon: jow
Sat* Extractee/^ise-ec: ?M
Uc« wwiyxed: 07/14/89
Cox/011 Factor: fl.t
Percent Moisture (Not Decanted): NA

'-:;«: x>: !S-15959
Caca Sarnie fteervea: 07/7/89

(Circle foe)

J CAS
Nuwar Total gg

> 74-37-3 ChlortMCMie
~"* j 74-83-9
-

..«<

~

>

75-OH
75-00-3
75^)9-2
57-64-1
75-15-3
75-35-4
75-34-3
540-59-0
67-65-3
107-08-2
78-93-3

r>M-5H
56-23-5
108-05-4
75-27-4

SromuBKhana
Vinyl Chloride
Chloroettae
Htthylm Chloride
Acetone
Carbon Wsulflde
1.1-v1ch1oroewene
1,HHehlcrwen*»
Total-1. 2-01chloroatnane
Chlonrfoni
1,2-WchTorfletham
2-8utanone
I.I.HrhhloroKhra
Carbon Teerachlorloe
Vinyl Aerate
a Jj ' ^ »_

1.0 U|
1.1U]
1.0 U|
1.0 U|
O.S |
1.0 U|
0.5 U|
0.5UI
0.5 U(
0.5 U|
0.2 JJ
0.5 U|
1.0 U|
0.3 J|
0.1 J|
1.0 U|
0.5 U|

OS
Number

79-M-5
7H7-5
I0081H32-*
7H1-6
tM-ll-1
79-00-5
7WH
109S1-DH
t1H5-8
75-25-2
WWW
101-10-1
127-1H
10HI-3
101-90-7
10HH
HRH2-5

1 , 1 ,2,2-retrachloroetwrte
1,2-Oichlorogrooane
Trans-l , 3-Oichloropropane
TricMoroetnene
Olbrunixn iu viwthane
1.1.2-Trichloroetnane
Saruane
ds-1 , 3-01chloroorooane
2-CMoroetrv)v1nyletrer
oronofoni
2-Hwarone
i-*lathyl-2-Pantaftone
recraenloroetnane
Toluane
Chlorooanxen*
Ethylbanzane
Styrene
Total Xyltnea
Total DIcMorccenzr*

Total ug

O.SU|
O .SU j
O.SU|
0.5 Ul
O.SU|
O.SUI
O.JU|
O.SU|
1.0 U|
0.5 U|
1.0 U|
1.0 U|
0.5 U|
o.suj
O.SU|
O.SU|
O.SUj
O.SUj
3.0 U[

Oaca (emrtUig Qualifiers

For raoortlng results to EPA, the following raaults qualifiers are used.
Mditlonal flags or footnotes explaining reeults are amouragaa. Howew, the
definition of wen f lag ast be expHeit.

VAuiE If *e result la « value greater than or equal 03 the detection
Unit, report the van*.

U bdicaw conpond <«s arnlyid for but not detected. Aaoort
tne ArinlnM CKeRton Itait for tha saaefe with the U (e.g. 10U),
based or. nec«scary concentration dilution actions. (This Is not
•eeaataHly r."« <nst-jiant detection liait.) The footnote should
r«M U-CCTOOXB was analyzed for but not detected. The nueoar is
trv m1ni<Mi attartnanlt detection H»U for tha senate.

J Indicates an attteated value. This flag 1s used either «ran
Mtlnatlrq 9 tcncentrtdon for tentatively identified coflpoundf

C This flag applies to pesticide paramtars where tha identification K*s
bem confirmed by 3C/IG Single coroonent oattiddes greatr than x
equal to 10 ng/ul in tha final extract should be omfiread by GC/N5.

B This flag 1s usaa «nan the analyte 1s found in the blank as *n as a
swle. It inaicat« ponible/probable blank contanination ana mm
the data user to tau aproorlate action.

Other saeciflc flags and footnotes may ba reoulred to oroserly oefint
th* rwika. If und, they not be fully oascrieea and such <Mecri0»
tion attached to tha oata suarary report.

Mtere a 1.1 -ttttnt 1s assuwd or nhm tra IMU spectral dau
1nd1c*t*s the orvance of a coroxno tr»t meats the 1dant1f1cat1ai
cHtarla but e« raeult 1s less thin the specified detection Kilt
but grMter than tare (e.g. 10J).
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V ./Gi

ANALYSIS foTA SHE~

Contraetor: NYTEST EWIRONWiTAL INC.
Projact No: 8H55S9

SAMPLE MJMERr VOC-3
LA8 SM4PLE iO NO: NH5

CAS
NJWT

1
2
3
4
5
6
7
8
9

10
11
12
13
u
IS
16
17
11
19
20
21
n
23
21
25
26
27
26
2)
JO

•

COvoudNm

(MKHi
IMWM
UNNOM

TRicKcnauKMemwe
2-fCTHYUUTANE

FSECN
IMmOHNAUWtt

2,2-0«TVYl 1.3-OIOUWW

Frtctloi

VQA
W
VQA
W
MM
*AI
W
VM

RT

2:54
3:34
6:04
10:20
14:21
14:50
16:20
19:20

Total ug

3.7 J
2.3 J
t.( J
1.9 J
0.8 J

1 J
0.8 J
1.5 J
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DATA: 08946 *1816 Y
07/14/89 11:47:00 CALI: D8946 »2
1 WLE? Fie! HART , UOC-3/N9-9559, REC • D 7/7/89
COHDS : TUBE/2MLS,188UL/5ML INSTD
RANGE: G 1,1380 LABEL: N 8, 4.0 WAN: A 8, 1.0 J 8

SCANS

_.__BASE: U 20,
862

180.0

1816

222976.

488
13:28

688
28:88

808
26:40

1000
33:20

1206
48:68

SCAM
TIIC



lr,:.-jcrar: NVTE3T 3«
-a: aaro'ta ID NQ: N9-5550
Sami* Matrix: 1U8E
C«a Weese Autharlzad Oy:

INC.

(to: JM5969
foctlved: 07/7/89

VOLATILE COPOJN05

Concantrjtion: Low
Data ExtrKtao/Praoartt: NA
Data Anaiynd: 07/14/89
Cone/041 factor: fl.t
Piranc Moisture (Not Cacantaa): NA

(Circle CM)

Pi:

US
Nuwr

j 7i-87-3
1 '•-"•-»
| 75-0!-4
| 75-00-3
j 7!-OS-2
j {7-6i-1
j 73-15-3
| 7S-35-4
| 75-34-3
| 540-53-0
| S7-«-3
i ««7_y<c.7ii"vO-«
W>-83-3
| 71-55-6
| S?-23-5
I 103-05-4
| 7S-27-4

Chloronaavma
Sroiorcthane
Vinyl Chloride
Chloroernane
.Metnylene Chloride
Acetone
Carbon (Hsulflde
l.HMchlcroetnine
IJ-Oiehkroathtna
7otaH,2-91chloroethane
ChlcrcfoTB
1 , 2-{Hch ioreethane
2-6utanont
l.l.HHchloroathana
Carbon recracnloridi
Vinyl Antata
BrondichlcreBethana

Total ug

1.0 U|
1.0 UJ
1.0 U|
1.0 U|
2.6 |
1.0 UJ
0.5 U|
0.5 Ul
0.5V|
0.5 U|
0.3 J|
0.5 U|
1.0 U|
0.3 J|
0.2 J|
1.0 U|
O.SUj

CA5
Numar

79-M-S
«Ljn_c»irflT~S
100St-02-6
79-OH
124-48-1
7HO-5
7M3-2
lOOtt-OH
1W-7S-8
75-I5-2
HI-TH
108-10-1
WWH
fOHl-3
tfti nn tlumrT
UWH
1MHH

'

1,1,2.2-7ttracnloroathsne
1,2-Oich^orooropanB
TjliJLM t ^_ft-fnK1jLT_-lTL«J-|«»l.«icanj-i.j-oiCMorooropana
Triehlorcathana
Oicnzochloromthana
t.l.MMchloroBtnana
Banzana
ds- 1 . S-Olchlorosraoana
2<h1croathylv1nylitnar
BroRDTora
24exanone
4-*Wv1-2-fantanone
TatrachloroKnana
Toluana
Chloroeanzana
Ethylbarcana
Styrane
Total Xylanas
Total Dlchlorcconzane

Total ug

0.5 U|
0.5 U|
0.5 U|
0.5 Ul
O.SUj
0.5 Ul
0.511)
0.5 U|
1.0 U(
0.5 U|
1.0 U|
i.aui
0.5 U|
0.5 U|
0.5 U|
0.5 U)
0.5 U|
0.5 U|
3.0 U|

Oau flKorting Qualifiirs

far worting multi to EM. thi follOMlng mults quallfln are used.
Additional flags or fcetnotM axplatnlng rmilu an ancouracad. Houavr. tht
definition of wch f lag Mit bf a^Hcit.

ViU'£ if th» recuic is a valu* o/wtw than or aoual co tht datactlon
Han't, report tn» wlut.

- 'J Indicatas oonoand «s anityiad for tut not dauctad. Rawt
;r» mMmit ottecrfon Hwlt for thi sanoli »<th tni U {a.g. 10U).
astd on mcassary arcmtratlcn dilution actions. (Th1i is not
ncessirily tna instrunnt octactten Hmit.} Tha fcccxca should
raad iKaeoara MS analyzad for but not dttactad. Tha nutbar Is
tha nlniiam aetalnobla dataction lintt for ttt SHipl«.

Indiucas an estioacad valut. This flag is usod lithar <Jht\
atlratlng 9 canavtratlon for tentati\*iy idantlffad conoomdi
nhare a 1:1 roooanai 1s issund or >Jw> tt« MS* *gactra) data
î isate* tha prasanea of a coeacuTd trat mats tha leamlf tadcn
e.*itaria but tna rasult is lacs than thi spKifiad eacaetion Itait
but qr«:ar tnan nre (i.g. IOJ).

C This flag agplias co oastlcida parantars whara the idandfication has
baan eonf Irrao by GC/TC Singlt ccmonant pastleidai graacar than or
aqtial to 10 ng/u^ *n Cnt ^M^ wtract shauld ba conflrmd by QC/?6.

B IMs flag 1s utad wrwi tha analyta 1s found in tha blank as nail as •
larola. 1C Indicatas pcssibia/probabla blirw contamination and warns
tha data usar to caKa approprlata action.

Othr soacific f lags and footnotes may ba raouirao to progarly
tha r«ults. If one. thjy mot ba fully dtscMW ano wen
tfon attachad to tha data susnary raport.
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j.C. No.: E 0221

Name: _
Affiliation:
Phone: *;7// A\/£.

C X/X/yfT A5SoC,f Z.

Address:.__________
Client/Job No: GOZ£<'-
Job Name: t-* Location:

t CHAIN OF CUSTODY RECORD

I
Sample

No.
Lab I.D. No. Date Time Matrix No. of

Containers
Analysis Requested/Remarks

7/7/0? I 73CO

VOC.-2- VOCs.

Comments:

HeJinouished bv: Data: 7 1 7. •' ff» Shtoment Method:
Time: ST'-W AlrbBI No^

Heceived bv: Date: ^r l"7/g?Y Relinquished by:
r-~a WV.

Time:.
Date:
Time:

Received by:. Date:
Time:

Relinquished by: Date:
Time:

Final Disposition of Samples:

rReceived by: Date: Time:

HART Form 400 pink/FicM Copy - Y«Now/Lab Copy - WMU/OriflUwl - To b« returned with results.
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environmental
ORGANIC DATA REPORTING QUALIFIERS

U Ir.dicates compound was analyzed far but not detected. Report the
minimum detection limit for the sample with the U (e.g. 10U) based
on necessary concentration dilution actions. (This is not neces-
sarily the instrument detection limit.) The footnote should read
U-Ccmpound was analyzed for but not detected. The number is the
minijsun attainable detected limit for the sample.

J Indicates an estimated value. This flag is used either when esti-
mating a concentration for tentatively identified compounds where
a 1:1 response is assumed or when the mass spectral data indicates
the presence of a compound that meets the identification criteria
but the result is less than the specified detection limit but
greater than zero (e.g.: If limit of detection is 10 ug/1 and a
concentration of 3 ug/1 is calculated, report as 3J.)

B This flag is vised when the analyte is found in the blank as well as
a sample. It indicates possible/probable blank contamination and warns
the data user to take appropriate action.

D This flag indentifies all compounds indentified in an analysis
at a secondary dilution factor.

Note: Data on soil samples expressed on a dry weight basis.
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S'JMKARY OF HETALS CCKCENTRATICN

Concentrations in ug/m-^

.J

Cadmium

Copper

Chromium

Iron

Nickel

Zinc

Lead

Si Tver

Sodium

Al umi num

Manganese

Arsenic

Beryllium

Molybdenum

Phosphorus

Platinum

Sel en ium

Tellurium

Thai! ium

Tin

Ti tan ium

Vanadium

Yttrium

2i rconium

ICP-1
Outdoors

<0.01

0.05

<0.01

0.18

<0.01

0.15

<0.15

<0.01

<0.01

0.50

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.13

<0.01

0.56

<0.01

0.22

<0.01

<0.01

<0.01

ICP-2
Dice Bldg.
Near Drums

<0.01

0.09

<0.01

22.17"

0.06

0.14

<0.15

0.76

1.97

0.15

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.02

<0.01

<0.01
0.04

<0.01

<0.01

ICP-3
Dice Bldg.
Slao Pile

<0.01

0.12

<0.01

0.45

0.05

<0.01

<0.15

<0.01

<0.01

0.28

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01
<0.01

0.01

<0.01

<0.01

rcp-4
Warehouse

<0.01

0.06

<0.01

1.56

<0.01

0.12

<0.15

<0.01

<0.01

0.64

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.12

<0.01

<0.01

<0.01

<0.01

0.07

<0.01

<0.01

ICP-5
Benbow
Bldo.

0.06

0.07

<0.01

4.06

0.11

0.35

<0.15

<0.01

<0.01

1.79

2.83

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.19

<0.01

<0.01

ICP-B
Blank'

<0.01

0.02

0.03

0.36

<0.01

0.10

<0.005

<0.01

1.26

0.25

0.09

<0.50

<0.01

<0.01

<0.01

<0.01

<0.50

<0.01

0.03

<0.01

<0.01

0.18

<0.01

<0.01

ACGIH

50

1,000

500

—

1,000

—
150

100

—

10.000

5.000

200

2.0

5.000

100

1,000

200

100

100

2,000

10,000

50

1.000

5,000

uni ts are ug/g.

,'" this elevated value is believea to have been caused by a particle of rust scale from the drums

that had fallen on the filter during sampling.
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1 *-j> m ' JL cq LJL I_TD .

Ssrni.cs Drive • Bayoort, New York 11703 •

r-. lesta.na b'«-rvi c.ev.c?: i flt?cj:- c

t;LV «r V r--V

'-'• I'-*-- 7 C 2 4

S a m p in T .5 k »->f i & y
r 1 i t.'i 11

to-Tif.' 1 e : H . L . Mar v ^Saot-
775J0 J5t?rxrj-9 < 1 U f- --1 >
NY

Results
ii n / L

CoiJpor
Crirom i i.im

. I rcn
N i c I. L-. 1

nc
Wart
Si i v f? r

• bbdium
A L urn in i in.

Tot» I

v 1 L iuii>
l

F 1 J t. i riiun

Gelrn ; LUTI
f * 1 ) ur i nm
'"!IM i 1 lum
Tin

I i. tan ii_im
V,-«n ,-.M. J Luin
V tt.r lum
Z a. f t: tjiii i.i m

a . w i
a . 0rJ.
w.ai
a. in

-•a. 01

- 0.PH
.(.9.01

• M . a i

PI .

a. 01
0 . 22
0.PI1

0.01

Date:
f o J

>v,wuc!r ttstl by:

No.:

Sample Number 8BQ98907

Parameters Results

Run Tirnt* '.21 Hour**
i. ::6 i /ii

CONSULTING CHEMISTS • COMPLETE LABORATORY TESTING •
•Sander R. St»rnig»Dir»ctor of Laboratories*
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1 ui m « t r- i L_TD> .

Bei-nice Dr ive • Baypor t ,

f): i_ a LI o i
t Mt

, 11 n u ict!&

YOTK 11703 • '516) 472-4S48

Col 2. »»c
-1

adimp ia • a>.:en r »•
.i l**«'i V

Koportort H y : _

I i on oil !,.»b

... . . A ̂  _ r ., H (

7.-.0B 'J«r
NY

Par.rn.fi

dc^ClTI 1 1 lill

CODP^r

Cnrom.iimi, "ot_e»i
I run
r-' ' r: k- «a I
Vs_x'ir

-I.».-.U
& J. 1 v M r

Hot) j.uin
tt 1 urninum
PI ft 1'itjr.m i "..£:'
A 1-3 en vc

Mo I v nut*ni.ut>
1 -Vc...! '̂̂ !-.'.?.

I-' i .a n inum
[jr.1 1 en j i im
"lei lur i vim
1'liai 1 .v-iin
1 in
I t (.an A urn

Vai\w>a iu<i»
Y V tf V.^.ini
^.v re on titir,

-t HasucirttQ* Sample Number 88918907
• 0.0-i M c r-- T. )

*

'* Results Parameters Results

-a.ai
0 . W V

.0.01
12.17

0.06
0. 14
0.1 r..
PI . 7ft
1 .97
0. r.-.

•:' 0 . PI 1
•0.B1

.0101
0.01

•0 .01
•0.01
'0 .01
0 . «?

V0.01

.0.01
0.04
0.1/11

.0.01

Unmmen

Run Tima Mr
3 .

• CONSULTING CHEMISTS • COMPLETE LABORATORY TESTING •
•Sander R. St«rnig«Director of Laboratories*
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i. cq LJ. L-TD .

17 Bernice Drive • Bayport, New York 1170S • ('

1 O S ... * t> O I' * 1. O r ;• I K> £ t 1. ri ;.j <_-.: I " r V 1 f ! ' -5

xe~i_bur y r\JY 11 590

Srtrtioi1? T«ak*?n by
.J i i tsO I,

H«,'Tip le : P . L . r-i^rt ATi^L.c i aVP'i
73n0 Sib-r it's « J C K- -T)

lJw*>3(Ti 1 1 nil

Chr t.nTi i i.iiii, Totrt l
on

2. i n r

U.l 1 ycr
L.-ocJ •. uin
M I HHI I f'u.iin

r»l"'ii«3l i 1 C

fccrv L 1 i L.ui)
(^ o t v LJ n fi? i' i-i m

r • 2 <* tin i.i m
u.e j ,art \ urn
TH 1 1 ur" 1U">
. PICA i i jum
•' ir,
I iT.isri i <im

V tt. i' 1 i.i m

^ t rcon n.im

t G>

Results
, , q / L

s i f l .PII

(?>.45
I f l .Bf .
0 .W1

-' « . 13
- • 0 . M 1
-:«.W1

-0 .01
3.01

• a. PI i

< 0.01
•0.01

> 0.01

• r ia .a i
•.19.01
0.01
0. w i

>. 0 .01

472-4S48

Col lee teed :
Received : (37/05/39

heported byi

Additional LJIJ No
^

Samela Number 88938907

Parameters Results

Time
Pump

24 Hours*
1 . 1764 L/M

• CONSULTING CHEMISTS • COMPLETE LABORATORY TESTING •
•Sanaer R. Sternig»Director at Laboratories*
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T«*cr L_T D .

Bern ice Drive * Bavpor t , York 117(23 * (516) 472-4848

vJe'.i t fur v r. v ; j ;•_,<
I'.. -a -vaci-»

'/"JO oeris-s '. i C I-'-'I)
NY

Parameter* Result*

"hr nin i i.uii.
11-on
r^1 • •-1- *-> i

to 1

Sliver-

^ I i.«m inum
Man q«ne «•;»•->
Oraonir:
J.;*-rr v I 1 1 \..uti

!lQ L y tjdwrn.ii1

'' h rj ?, :i r • .T t* Li ̂

P' 1 w^ 1.1 nuin
Se 1 en i uim
Tel 1 ijr.ium
1hai1ium
1 in
T i t^n xi.uti
Vc«ri,-vdium
Ytt-r J urn
J v rnon i u«:

("timrnwr i ti

Q . I

B . 1 V
tf. 15
H . Id 1

•0.U1

w.un
a. a.i

. 71. a j
0.11:

•a.HI
H.I4/

' W . 01.
• C T . W 1

r: i r.t->:
Cui1 releJ:
r>er; e i vod : H7 / BS / 39
Com pi e-ted :(2Q/ 3

!yepar- v«5ci by t _ _

Adciitionai Lab

Sample Number 83948907

Parameter* Restil ts
nq/L

Run Time
f-"ump Fvai.t

23i33 Mrs
M.VMU L./M

• CONSULTING CHEMISTS • COMPLETE LABORATORY TESTING •
•Sander R. Ster nig-Direct or- of Laboratories*
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— ; V C3 1 r— i c:

' ::;• : .. ••*'• '•> ••'• '."...r'v < *."".-* t L< KJ jf v i <" i - t«
."... . - r L I . - - , r i v » - 1 » . ft*
*«:••.; IT.-' I-- .• ; ' J y i . ':;'•'{/)

e n i« •<

1 i e? .: F . i.. . Har t • *-'- t.iai.p«;>
I i'. P- blank)

Parameters

'..':.'. 'llfi 1 ' • • • >

Cc>^i_.cr
' i ir i 'in l uitr. . 1 o to 1

^/ °r'
I*J 1 1" > ».» ]
/ i. r 1 '_

l-tnd
C 1 i V W» I

'.;> >.i 1 I nil
1^1 ] t im i Hi.; in
11 J I nj . 'I lf.5.0

'-r-ii.^n ic
'. i •• ; • I Ll Illl

•%1'-' J /::tJrrn\.',n
r 'h<i'-; rinnr u^
I' J rX t V lUffl
1 •»! (r'l 1 1 i im

(oil ur iu<ii
1 h.? i i j uui
1 If.
T 1 l....»l 1 iV.A(Ti

'. •.•>( ua i. uin
' '. t r j L,' .n
. i 1 £ Cil i \ i.llfl

Results
uijiii

ii.tni
ITl Ol-^
» t • »' k*

tfl.w:'
0 . ".6

• n . w 1
W. 1 W
w.Bpr,
I/I. Ml
1 .1'6
H . 1".-
vl . W7
a.sia
^ .. ci s
^l.lfll

- 0 . p» i
•'H.01
. n . ::,«
.'(?>. l/!1
o . IT;
w . a i
M . W J
PI. la

^ a . ia i
.U.Ul

317 Sernice Driva • Bdiyoort, New Y O C K 11733 • ^ S 1 6 ) 472-4848

D.:> I f :
v'ai U'f 1 **n :
Rt.'i ei vrn :tf V
Ct t.np 1 P ri". • i w.'.U/

L'vs _

>(1<11 r. i ui i-, 1 I rtb No . :

Sample Number 88968987

Parameters Results

* P i f » L » ' f «J F-'cir- Not. M-. lied

. CONSULTING CHEMISTS • COMPLETE LABORATORY TESTING -
• Sander R. St»rnig«Direc; tor of Laboratories*
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LJAprTMAKI

D.C. No.: E 0206

Name:
illation: f, C,Affiliation:Addre.rr.

P-Dono: '
/JS30C.

FfFTU /t/y /tiost
a&&s: /g/Z\

Client/Job No: _
Job Name: L/ Location: GL)\S£

CHAIN OF CUSTODY RECORD
Sample

No.
Lab 1.0. No. Date Time Matrix No. of

Containers
Analysis Requested/Remarks

7300

Comments: £c7<?CTf<3AJ iT OF /

Relinquished by: tto/dr Crrc^M/ Date:
Time:

Shipment Method:
Airbifl NOJ

Received by: Date:
Time:

Relinquished by: Date:
Time:

Received by: Date:
Time:

Relinquished by: Date:
Time:

Final Disposition of Samples:

Received by: Oats: Time:

Ho
o
a\
vo
oo

HART Form 400 Pink/Fi«ld Copy - Yellow/Lab Copy - White/Original - To b« returned with result*.



U.U NO.: L UdU f

Name: ______
Affiliation: r. C ,
Phone: _
Address:.
Client/Job No:
Job Name: _Li_Ti.

/z/z)
/OO3C.

Location: COV&

CHAIN OF CUSTODY RECORD
Sample

No.
Lab 1.0. No. Date Time Matrix No. of

Containers
Analysis Requested/Remarks

Comments: U/^lT QF I X/9
7306

Relinquished bv: Date:
Time:

Shipment Method
Airbill No.:

h &P

Received by: Date:
Time:

Relinquished by: Date:
Time:

Received by: Date:
Time:

Relinquished by: Date:
Time:

Final Disposition of Samples:

rReceived by: Data: Time:
o
a\

HART Form 400 Pink/Field Copy - Yellow. Lab Copy - White/Origin- I - To t>« returned with results.



C 1 . L... J

liilmralory icslinij services
RESULTS - continued:

TEM REBDLT8 SUMMARY FORM

PROJECT NAME: 00265-02-00035-01

CLIENT: Fred C. Hart Associates

ATTENTION: Karl Boldt

SAMPLING AGENCY: Fred C. Hart Associates

SAMPLING SITE: Li Tungsten, Glen Cove, New York

SAMPLING DATE: June 26, 1989-June 27, 1969

RESULTS: *
Filter

Sample Volume Sensitivity Concentration

j i

DATE: July 7, 1989

PROJECT NO.:

LAB. NO.: 89-02534

Sample l/rs IDI (liters) (Structures/cm3) (Structures/Mi2) (Structures/en3)

NO. OF SAMPLES SUBMITTED: Five (5)

Air
Concentration.

01
02
03
04
05

T-00304
T-00305
T-00306
T-00307
T-00308

1170
936
1058
933
904

0.0047
0.0049
0.0047
0.0049
0.0051

<14.29
<11.90
12.99
<11.90
11.90

<0.0047
<0.0049
0.0047
<0.0049
0.0051

H
Oo
-4
O
O

< = LESS THAN
Transmission electron microscopy analysis was conducted in accordance with the analytical
procedures described in 40 CFR Part 763 appendix A to subpart E.

ANALYST(S) (3)
MARK
TEM DI

75 URBAN AVENUE. WESTBURY, NEW YORK 11580 • (516) 334 7770 • (800) 4330008 • FAX NO. 516334 7720



moratory testing services

LAB. NO.: 89-02534

REPORT OF TRANSMISSION ELECTRON
MICROSCOPY TESTS

FOR

AIRBORNE ASBESTOS FIBER DETERMINATION
FOR

F.C. HART ASSOCIATES

530 5th STREET
NEW YORK, NEW YORK 10036

JULY 7, 1989

75 URBAN AVENUE, WESTBURY, NEW YORK 11590 • (516) 334-7770 • (800) 433-0008 • FAX NO. 516-334-7720
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juratory Jesting Services

LAB. NO.: 89-02534

• CLIENT: Fred c. Hart Associates
530 5th Street
New York, New York 10036
Attention: Karl Boldt

•MATERIAL: Room Air

•CLIENT'S ORDER NO.: 20663

TEST FOR: Detection and Identification of suspected
Asbestos in Five (5) air samples as
determined by Transmission Electron
Microscopy (TEM) with Selected Area Electron
Diffraction (SAED) and Energy Dispersive
X-Ray Microanalysis (EDX).

BACKGROUND;

F.C. Hart Associates, Inc. collected five (5) air samples for
airborne asbestos fiber determination at Li Tungsten,
Glen Cove, New York. The samples were received on
June 19, 1989.

2.0 PROCEDURE:

Transmission Electron Microscopy (TEM) with Selected Area Electron
Diffraction (SAED) and Energy Dispersive X-Ray Microanalysis (EDX)
were employed to detect and identify suspected asbestos in the above
referenced air samples. The analytical method was conducted in
accordance with analytical procedures described in 40 CFR Part 763
Appendix A to Subpart E.

(1)

o
10

75 URBAN AVENUE, WESTBURY, NEW YORK 11590 • (516) 334-7770 • (800) 433-0008 • FAX NO. 516-334-7720



LflDoratory testing services

J LAB. NO.: 89-02534

3 0 .^.E....-.— QUALIFICATIONS;
Laboratory Testing Services, Inc. maintains an interim
accreditation for Transmission Electron Microscopy by the
New York State Department of Health (NYSDOH) Environmental
Laboratory Approval Program (ELAP Identification #10837).

Laboratory Testing Services, Inc. is an American Industrial
Hygiene Association accredited (#333) laboratory.

4.0

Enclosed are an electron micrograph, selected area electron
diffraction pattern, and elemental composition report of a
representative chrysotile and non-asbestos structure.

The following results were obtained:

(2)

75 URBAN AVENUE, WESTBURY, NEW YORK 11590 • (516) 334-7770 • (800) 433-0008 • FAX NO. 516-334-7720
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lafloratonj festtog sendees
RESULTS - continued:

TEM RESULTS SUMMARY FORM

PROJECT NAME: 00265-02-00035-01

CLIENT: Fred C. Hart Associates

ATTENTION: Karl Boldt

SAMPLING AGENCY: Fred C. Hart Associates

SAMPLING SITE: Li Tungsten, Glen Cove, New York

SAMPLING DATE: June 26, 1989-June 27, 1989

RESULTS!

,

DATE: July 7, 1989

PROJECT NO.:

LAB. NO.: 89-02534

NO. OF SAMPLES SUBMITTED: Five (5)

Filter Air
Sample Volume Sensitivity Concentration Concentration

Sample LTS IDf (liters) (Structures/cm3) (Structures/nun2)(Structures/cm3)

01
02
03
04
05

T-00304
T-00305
T-00306
T-00307
T-00308

1170
936

1058
933
904

0.0047
0.0049
0.0047
0.0049
0.0051

<14.29
<11.90
12.99
<11.90
11.90

<0.0047
<0.0049
0.0047
<0.0049
0.0051

oo

LESS THAN
Transmission electron microscopy analysis was conducted in accordance with the analytical
procedures described in 40 CFR Part 763 appendix A to subpart E. ""T̂ / /

,(-?'j

ANALYST(S) (3 )
MARK

TEM DI

75 URBAN AVENUE. WESTBURY, NEW YORK 11590 • (516) 334 7770 • (800) 4330008 • FAX NO 516-334-7720



Jesting services

LAB. NO.: 89-02534

nT_fiCUSSION OF RESULTS:

The Occupational Safety and Health Administration (OSHA) has
established standards for airborne asbestos fiber concentrations in an
occupational environment. The permissible exposure level (PEL) based
on an eight hour Time Weighted Average (TWA) is 0.2 fibers per cubic
centimeter (f/cc) of air. According to the standard, the employer
shall ensure that no employee is exposed to an airborne asbestos fiber
concentration above the PEL.

Additionally, OSHA has established a TWA action level of 0.1 asbestos
f/cc. Asbestos air concentrations at or above the action level
require the employer initiate procedures to peridically monitor
employee exposure.

Hew York State has established an air concentration of 0.01 f/cc as an
acceptable clearance level for post abatement air quality. In
"Guidance for Controlling Asbestos-Containing Materials in Buildings"
as measured by Transmission Electron Microscopy (TEM), 0.005 f/cc has
been referenced as a typical outdoor ambient airborne asbestos
concentration in urban areas (Chatfield, 1983). It would be
impractical to expect indoor air asbestos concentrations to be less
than outdoor concentrations. Therefore, outdoor levels would appear
to be the most appropriate baseline for comparison to indoor
concentrations.

It must be noted that air monitoring measures only current conditions
and provides no information about fiber release potential and future
air levels. The EPA recommends a building survey be conducted to
evaluate the degree of risk from asbestos-containing materials in
buildings.

<«> so
en

75 URBAN AVENUE. WESTBURY, NEW YORK 11590 • (518) 334-7770 • (800) 43*0008 • FAX NO. 516-334.7720



laDoratory lesnng services
LAB. NO: 89-02534

6 o CERTIFICATION AND SIGNATURES:

We certify this report is a true and
authentic report of results obtained from our
tests.

Respectfully submitted,

LABORATORY TESTING SERVICES, INC.

Brian Heneveld
Vice-president

Ld C. Harve
President

cs

(5)

Report on sample by diem applies only to sample. Report on samples by us applies only to lot sampled.
information contained herein is not to be used for reproduction except by special permission.

Samples retained for thirty days maximum after date of report unless specifically requested otherwise by client. The liability of the
Laboratory Testin| Services. Inc. with respect to the services charted for herein, shall in no event exceed the amount of the invoice.

O
O
•J
O
a\

75 URBAN AVENUE, WESTBURY, NEW YORK 11590 • (518) 334-7770 • (800) 433-0008 • FAX NO. 518-334-7720



i anoratorv lestino services'

LAB NO: 89-02534

APPENDIX A

RESULTS OF TEM ANALYSIS

O

3
O
•O
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^oratory iesting services

RESULT SHEET FOR TEM ASBESTOS AIR SAMPLE

jCLIENT: Fred C. Hart Associates

SAMPLE NO.: 01

-HO. OF GRID OPENINGS ANALYZED: 10

AVG. GRID OPENING AREA: 0.0070 nun2

TOTAL AREA ANALYZED: 0.070 nun2

MANUFACTURER: Nucleopore

LOT NO.: 81C3A/710/A8

DATE: July 7, 1989

LTS NO.: T-00304

LAB. NO.: 89-02534

VOLUME: 1170 liters

SENSITIVITY: 0.0047 Structure/cm3

FILTER SIZE: 385 nun2

COMPOSITION: Polycarbonate (.4um)

TOTAL NUMBER OF STRUCTURES: 8

TOTAL NUMBER OF ASBESTOS STRUCTURES: 0

#'S 1101-1102

STRUCTURE CLASSIFICATION

1) CHRYSOTILE STRUCTURES
FIBERS 0 BUNDLES 0

2) AMPHIBOLE STRUCTURES
FIBERS 0 BUNDLES 0

CLUSTERS 0

CLUSTERS 0

3) NON-ASBESTOS STRUCTURES
FIBERS 7 BUNDLES 0 CLUSTERS 0

MATRICES 0 TOTAL 0

MATRICES 0 TOTAL 0

MATRICES 1 TOTAL 8

S< STRtJCTlTREB <5Uffl >5um

\SBESTOS CONC. ON FILTER
(STRUCTURES/Bin2)

ASBESTOS CONC. IN AIR
(STRUCTURES/cm3)

(Al)

TOTAL

<14.29

<0.0047

o
o
-4
O
00

75 URBAN AVENUE, WESTBURY. NEW YORK 11590 • (518) 334-7770 • (800) 4334008 • FAX NO. 516-334-7720



moratory testing Services

RESULT SHEET TOR TEM ASBESTOS AIR SAMPLE

•-> CLIENT: Fred C. Hart Associates
"I SAMPLE NO. : 02

NO. OF GRID OPENINGS ANALYZED: 12

AVG. GRID OPENING AREA: 0.0070 mm2

TOTAL AREA ANALYZED: 0.084 mm2

MANUFACTURER: Nucleopore

LOT NO.: 81C3A/710/A8

DATE: July 7, 1989

LTS NO.: T-00305

LAB. NO.: 89-02534

VOLUME: 936 liters

SENSITIVITY: 0.0049 Structure/cm3

FILTER SIZE: 385 mm2

COMPOSITION: Polycarbonate (.4um)

TOTAL NUMBER OF STRUCTURES: 16

TOTAL NUMBER OF ASBESTOS STRUCTURES: 0

:CROGRAPH #'S: 1103-1104

STRUCT!

1) CHRYSOTILE STRUCTURES
FIBERS 0 BUNDLES 0 CLUSTERS 0

2) AMPHIBOLE STRUCTURES
FIBERS 0 BUNDLES 0 CLUSTERS 0

3) NON-ASBESTOS STRUCTURES
FIBERS 13 BUNDLES 0 CLUSTERS 1

MATRICES 0 TOTAL 0

MATRICES 0 TOTAL 0

MATRICES 2 TOTAL 16

5< STRUCTURES <5um TOTAL

ASBESTOS CONC. ON FILTER
(STRUCTURES/min2)

ASBESTOS CONC. IN AIR
(STRUCTURES/cm3) <0.0049

(A2)
O
O
-J
Ovo

75 "JRBAN AVENUE, WESTBURY, NEW YORK 11590 • (518) 334-7770 • (800) 433-0008 • FAX NO. 516-334-7720
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T
Moratory Jesting services

RESULT SHEET FOR TEM ASBESTOS AIR SAMPLE

CLIENT: Fred C. Hart Associates
SAMPLE NO.: 03

NO. OF GRID OPENINGS ANALYZED: 11

AVG. GRID OPENING AREA: 0.0070 BUB2

TOTAL AREA ANALYZED: 0.077 mm2

MANUFACTURER: Nucleopore

LOT NO.: 81C3A/710/A8

DATE: July 7, 1989

LTS NO.: T-00306

LAB. NO.: 89-02534

VOLUME: 1058 liters

SENSITIVITY: 0.0047 Structure/cm3

FILTER SIZE: 385 nun2

COMPOSITION: Polycarbonate (.4um)

TOTAL NUMBER OF STRUCTURES: 8

TOTAL NUMBER OF ASBESTOS STRUCTURES: 1

ICROGRAPH f'S 1105-1108

STRUCTURE CLASSIFICATION

1) CHRYSOTILE STRUCTURES
FIBERS 1 BUNDLES 0

2) AMPHIBOLE STRUCTURES
FIBERS 0 BUNDLES 0

3) NON-ASBESTOS STRUCTURES
FIBERS 4 BUNDLES 0 CLUSTERS

CLUSTERS 0

CLUSTERS 0

1

MATRICES 0 TOTAL 1

MATRICES 0 TOTAL 0

MATRICES 2 TOTAL 7

>5um TOTAL

ASBESTOS CONC. ON FILTER
(STRUCTURES/mm2)

ASBESTOS CONC. IN AIR
(STRUCTURES/cm3)

12.99

0.0047

(A3)

12.99

0.0047

oo
-4

75 URBAN AVENUE, WESTBURY, NEW YORK 11590 • (518) 334-7770 • (800) 4334008 • FAX NO. 516-334-7720



j laooratory lesting services
—1

RESULT SHEET FOR TEM ASBESTOS AIR SAMPLE

CLIENT: Fred C. Hart Associates

SAMPLE NO.: 04

NO. OF GRID OPENINGS ANALYZED: 12

AVG. GRID OPENING AREA: 0.0070 mm2

TOTAL AREA ANALYZED: 0.084 mm2

MANUFACTURER: Nucleopore

LOT NO.: 81C3A/710/A8

DATE: July 7, 1989

LTS NO.: T-00307

LAB. NO.: 89-02534

VOLUME: 933 liters

SENSITIVITY: 0.0049 Structure/cm3

FILTER SIZE: 385 nun2

COMPOSITION: Polycarbonate (.4um)

TOTAL NUMBER OF STRUCTURES: 15

TOTAL NUMBER OF ASBESTOS STRUCTURES: 0

^-MICROGRAPH f'S • 1109-1110

STRUCTURE CIASBIPICATION

1) CHRYSOTILE STRUCTURES
FIBERS 0 BUNDLES 0 CLUSTERS 0

2) AMPHIBOLE STRUCTURES
FIBERS 0 BUNDLES 0 CLUSTERS 0

3) NON-ASBESTOS STRUCTURES
FIBERS 9 BUNDLES 0 CLUSTERS b

MATRICES 0 TOTAL 0

MATRICES 0 TOTAL 0

MATRICES 1 TOTAL 15

ASBESTOS CONC. ON FILTER
(STRUCTURES/nun2)

ASBESTOS CONC. IN AIR
(STRUCTURES/cm3)

<5um

(A4)

TOTAL

<0.0049
oo-J

75 URBAN AVENUE, WESTBURY, NEW YORK 11590 • (51«) 334-7770 • (800) 433-0008 • FAX NO. 516-334-7720



.j moratory testing services

RESULT SHEET FOR TEM ASBESTOS AIR SAMPLE

CLIENT: Fred C. Hart Associates

SAMPLE NO.: 05

NO. OF GRID OPENINGS ANALYZED: 12

AVG. GRID OPENING AREA: 0.0070 mm'

TOTAL AREA ANALYZED: 0.084 mm2

MANUFACTURER: Nucleopore

LOT NO.: 81C3A/710/A8

DATE: July 7, 1989

LTS NO.: T-00308

LAB. NO.: 89-02534

VOLUME: 904 liters

SENSITIVITY: 0.0051 Structure/cm3

FILTER SIZE: 385 mm2

COMPOSITION: Polycarbonate (.4um)

TOTAL NUMBER OF STRUCTURES: 6

TOTAL NUMBER OF ASBESTOS STRUCTURES: 1

SliCROGRAPH #'S 1111-1112

STRUCTURE CLASSIFICATION

1) CHRYSOTILE STRUCTURES
FIBERS 1 BUNDLES 0 CLUSTERS 0

2) AMPHIBOLE STRUCTURES
FIBERS 0 BUNDLES 0 CLUSTERS 0

3) NON-ASBESTOS STRUCTURES
FIBERS 5 BUNDLES 0 CLUSTERS 0

MATRICES 0 TOTAL 1

MATRICES 0 TOTAL 0

MATRICES 0 TOTAL 5

ASBESTOS CONC. ON FILTER
(STRUCTURES/mm2)

ASBESTOS CONC. IN AIR
(STRUCTURES/cm3)

< SRUCTURES

11.90

0.0051

(A5)

>sum TOTAL

11.90

0.0051
V*o
o-J
V-*to

75 URBAN AVENUE, WESTBURY, NEW YORK 11590 • (516) 334-7770 • (800) 433-0008 • FAX NO. 516-334-7720



moratory leslino services

LAB. NO.: 89-02534

APPENDIX B

CHAIN Of CUSTODY RECORDS

O
o-Jtt

75 URBAN AVENUE. WESTBURY, NEW YORK 11590 • (516) 334-7770 • (800) 43*0008 • FAX NO. 516-334-7720
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CLIENT:
Lob No. J Sample location (A<>Ji«s»|

vwylu

75 URBAN AVENUE. WESTBURY. NEW YORK 11590 • (516) 334 7770 • (800) 433-0008 • FAX NO 5163347720

/1.55CC CHAIN OF CUSTODY RECORD

OultM* S«VK»S Piojacl Name

ID No.

0
03

CoJtacled

i
Tim No Ol

Conuineis

2^6-O2-̂ Q3 -̂0/
Sample Idenlilicaliun

QMC/IN

DtUinmt

CMeinme

Volume
CM An

Collected

933

AgwMol

Ag«ilo«

crs
n»c«Md Iw Utaxtlory by f&oiufura*

ANALYSIS HfcMAHKS

AUOIIIONAl HLQUIMI MINIS

V/

V'

V/

^^n
PnnMdNwn*

OauMim*

>d<*«?
Samplm •*»>• l««i»



ladoratory [est&Bi services

LAB. NO. : 89-02534

APPENDIX C

PRINTS OF ELECTRON PHOTOMICROGRAPHS

100715
75 URBAN AVENUE, WESTBURY, NEW YORK 11590 • (516) 334-77/0 • (800) 4334008 • FAX NO. 516-334-7720



laboratory Testing Services

MICROGRAPH #1106
ELECTRON MICROGRAPH OF A REPRESENTATIVE

NON-ASBESTOS STRUCTURE
(ORIGINAL MAGNIFICATION - 19,OOOX)

MICROGRAPH 11105
SELECTED AREA ELECTRON DIFFRACTION (SAED) PATTERN OF A

NON-ASBESTOS STRUCTURE 0
(CAMERA CONSTANT - 22.54 mmA)

o
o

Ok

URBAN AVENUE, WESTBURY, NEW YORK 11590 • (516) 334-7770 • (800) 43M008 • FAX NO. 516-334-7720



ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT~̂̂ »̂ TOTAL ANALYTICAL SERVICES FORA SAFE ENVlRONMtNI

£/nytest environmental inc.

Y oox 1518 = 60 seovew bivd., port Washington, ny 11050 c (516] 625-5500 -; tax [516] 625-1274
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environ menta inc.

ANALYTICAL DATA RBW PACKAGE
PR

Frti C. Htrt AMOC.

SSOSthAwM

to* Tork, N.V. 1003S

Ann: Mr) Boldt
Rrf: M

NOTIFICATION
LABORATORY
WMER

TfflOF
SMU

Project No.; 8S-15S69

Log In No.: |J7«

P.O. No.: 00265-02-00003-01

* July 21, 198)

OWE AND TK OF
SAH»LE COLLECTION

3EE TOUCHING PWG KR (CULTS

REPORT PREPARED BY:
PAM3 X. SUN, Ph. 0.
ORGANIC LAfi. NWAGER

HE CERTIFY THAT 1HIS R&CRT IS A
TRC REPORT OF RBJLTS C6TAINED
FfW CUR TESTS OF THIS WTERIAL.

RBP£TflJlLY 3UGMtTTED,
INC.

DOUGLAS 3<EEL£y
LVORATORT DIflKTCft

bf
OBCUTIVE V.P.

r *poM on M«<9i«<il tum4ti««« »y co»"i «cpi*« M Mmptoltt. ftopott on *§mpl«(i) ooi»n«o Oy uJ icpiitl only to lot MffiplM. ln»orm«ton
COnUinmj h«f«m l» nol to M uMd lor ftc'oeuo-on ««c*pt by IP*C<«I p*rmi««ton StmpW(i) wril M r«Uin«d for (Nrty diyl muimum »ftt» Ott* Of
rtpon uni»t» ip*cil<cilly 'Mu«*t«d otMfowiM by Clitnt In m« fwom Wi»t th«rt •/• poniont or p»r|» 0! »«mpl«(i) rtmtming iftir Nyinl nu
carrpltIM tn« r«quir«a mil, NytMl irxll h»vt tnt option 0* rttummg (ucn ttmpt»(|| to int Chtnl it tnt CMnfi «ip«nM

O
O
-J
H
00

box 1518 a 60 seaview fcivd., port Washington, ny 11050 a [5'! 6} 625-5500



HART

J.C. No.: E 0221

Name:
Affiliation:
Phone:
Address:
Client/ Job No:
Job Name:

C, //X7/fT

- o /
Location:

CHAIN OF CUSTODY RECORD
Sample

No.
Lab 1.0. No. Date Time Matrix No. of

Containers
Analysis Requested/Remarks

-£- 7/7/2?

ID A-3

VCCL-2- VOCs.

VOC-1

Comments:

Relinquished bv: Data: 7/7,'^ Shipment Method:
Time: «Tl!f̂ l AirbBI NOJ

Received by:i Uif5iZ Date:
Time:

ReHnquished by: Date:
Time:

Received by: Date:
Time:

ReHnquished by: Date:
Time:

Final Disposition of Samples:

Received by: Date: Time:

HART Form 400 Pink/Fi«ld Copy - Yellow/Lab Copy - White/Original - To b« r«turn«d with rasuJU. .
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Ccrrrartsr: NYTEST sNVJWerTAu INC.
Lab Sanp'a ID No: NHS5B
Sample tecdx: TUBE
Qita Release Authorized By;

VCUTILE CCMPOJNOS

Concentration: Low
Date Extracted/Prepared: NA
Date Analyzed: 07/14/83
Cenc/Dll Factor: fl.1
Peroant Moisture (Not beamed): NA

Project No: 83-15959
Data Sample Received: 07/7/39

(Circle One)

CAS
huneer

74-87-3
74-83-9
75-01-4
75HJO-3
75-09-2
JWM
7S-1M
7S-35-4
75-34-3
S40-S»-0
87-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4

| Chloremethane
1 M__ .j^| eronanttnane
| Vinyl CMor 1dt
| Chlorotthant
| Methylcm Chloride
j Acetone
| Carbon Disulflde
j 1,1-Oichlorotthane
j 1,1-01ch1craethane
j Total-1, 2-Olchlorcfthane
| Chloroform
| 1,2-91ch1oroethena
j 2-6utanone
| 1,U-Trichloroethane
| Carbon Tatrachloride
1 Vinyl Acetate
j SrorodlchloranKhant

Total ug

1.0 U|
1.0 U|
1.0 U|
1.0 UJ
O.S8|
t.OUj
0.5 U|
o.suj
0.5 U|
0.5 U|
O.SUJ
O.S U|
1.0 U|

O.SU|
0.5 U|
1.1 U|
O.SU|

CAS
Nunter

79-34-5
78-87-5
10061-02-6
79-01-6
124-48-1
79-00-5
7H3-2
1005H1-5
110-75-8
75-25-2
591-78-6
108-10-1
127-18-4
108-88-3
108-90-7
100-4H
100-42-5

| 1,1,2,2-Tetrachlorcethane
j 1.2-Dichloroprapant
j Trans-1,3-0ichloropropsne
I Trichloroithre
j Dibronechloroatthre
| 1,1,2-Trfchlorarthm
| Benzene
j dt-!,3-Oich1oroprooane
| 2<h1orotthylv1nylKhjr
1 oroRDforsi
j 2-Hexanone
| 4-NKhyl-2-Pentanone
j Tecrachlorotthane
j Tolun
j Chlorobanzr*
1 cthylbtnzm
| Styrant
| Total Xylanes
I T^^ftl ftlaLI • i^ •• m^mTotal DicnloreMWtne

Total u?

0.5 U|
0.51/1
0.5 U|
0.5 U|
o.suj
0.5 U|
0.5 U|
0.5 U|
1.0 U|
0.5 U|
1.0 U|
1.0 U|
0.5 U|
0.5U|
O.SU|
0.5 U|
0.5 U|
0.5 U|
3.0 Uj

OtU Rtportlng <Jual1f1ers

For reporting results co EM, (hi following rwults qualifiers ara usad.
Additional flags or iaamatm training ratulcs art encouraged- However, the
definition of each flag suit 6t solicit.

VALUE If the renlc 1s a value greater than or equal to tht detection
Unit, report the value.

U Indicates ccowund was analyzed for but not detected. Report
the minion detection Unit for the sample with tht U (9.9. 10U),
based on necessary concentration dilution actions. (This Is not
necessarily tht instruwnt detection limit.) The footnote srouW
read U-Oonpound MS analyzed for but not detected. Thi mrter Is
the w1n1«ua attainable detectIcn limit for tht sanple.

Indicates an aetlnated valut. This flag 1s usad either
wt-lmjtinq a ccncancratlon for tntitlvaly 1dtnt1ftld eonpounds
Mher« a 1:1 ratpcnsa 1s ammo or when tha MSS spactnal data
1nd1eata> tht prasenca of a campound trat wats tht 1dsnt1f1ttt1on
critarla but tht rttule Is 1as§ than th» spaclfltd dtttction Hfllt
cut graatar than tare («.g. 10J).

C This flag appHas to ptstlcldt pirantars uhrt tht 1dant1f1eat1on has
bttn eonflrnad by QC/K Single eomoonsnt ptstleidas grtattr than or
aqual to 10 ng/ul 1n tht final attract should bt confirmed by QC/X3.

8 This flag 1s usad whtn tht analyti 1s found in tht blank as wll as a
sample. It Indicates possible/probable blank contamination and «ams
the data user to tate aporoprlate action.

Other specific flags and footrace* ray be required to properly define
the results. If used, they mat tie fully dwcHbed and such daccrlp-
tlcn attached to the data sumary report.

100720
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K'-i IJffv VOC-;

Contractor: NTEST EWISt, .,:«. INC.
L«9 Sampia !0 Wj: N9-9559
Sample Matrix; TIBE

blase luttcrlied fly.

VCWTIL£ COMPOUNDS

Concantraclcfl: lo*
Die* Extracced/Prapared: NA
Data Malyied: 07/14/89
Cox/011 Factor: O.J
Percent Moisture (Not Oscantad): NA

Project No: 89-15959
Cits Saapie Received: 07/7/39

(Circla Oia)

BH:

OS
NUIter

74-97-3
74-83-9
THH
75-00-3
75-09-2
67-64-1
75-1S-0
7S-3H
75-31-3
540-59-0
67-66-3
107-08-2
78-93-3
71-55-8
56-23-5
108-05-4

| 75-27-4

| Chloromechane
| Browmethne
j Vinyl Chlorlda
| Chlcrctthane
| Mtthyln Chlorlda
j Acatona
I Carbon Olsulflda
j 1,1-Olchloroethane
| U-Ofchloroathwa
| Total-1. 2-Olchloroethtne
j Chloroform
| 1,2-Dlchlaroathana
j 2-8utanone
f 1,U-Tr1chlorctthane
| Cerbcn Tetrechlorlde
j Vinyl Acitats
j Bronodlchlorcrnathana

Total ug

1.0 U|
i.auj
1.0 U|
1.0 U|
O.J |
1.0 U|
0.5 U|
0.5 U|
0.5 U|
O.SUj
0.2 J|
0.5 U|
1.0 U|
0.3 J|
0.1 J|
1.0 U|
0.5 U|

CAS
Number

7S-3H
78-87-5
10061-02-6
THM
124-48-t
7WO-5
7H3-2
10061-01-5
110-75-8
75-25-2
591-78-6
108-10-1
127-18-4
10H8-3
108-90-7
10HH
100-42-5

1,1,2,2-Tetrachloroatnsne
1,2-Dichloropropana
Trans-1 , 3-Olchloropropena
Trlchloroathane
Olbronxhtcrcnethjne
1,1.2-Trichloraathane
Banzane
cls-1 ,3-01chloropropena
2-Chloroathylv1nylath8r
Bronofcrn
2-Hexarane
4-Mtthyl-2-Pantanane
racrachloroathane
Tolum
Chloroberuane
Ethylbanzana
SCyrtne
Total Xylanes
Total Olchlorobavane

Total ug

0.5 U|
0.5 U|
O.SU|
0.50|
0.5U|
0.5 U|
0.5U|
0.5 U|
1.0 U|
0.5 U|
1.0 V|
1.0 U|
0.5 UJ
0.5 U|
0.5 U|
0.5 U|
0.5 U|
0.5 UJ
3.0 U|

Oau Aaportlng Qualifiers

For reporting rasulcs to EM, tha follo»«ng raaults qualifiers art used.
Additional flags or footnotes •friafnlng raeults art ancouragad. Howaw, tha
definition of tach f lag mat ba explicit.

VALUE If tha result 1s a value greater than or equal to tht detection
H»1t, report tht value.

U Indicate* cnapound ws analysed for but not detected. Aaport
the ortnlnua detection limit for tht sample with tht U (e.g. 10U).
based on nacescary concentration dilution actions. (TMs If not
necessarily tha Instrument detection limit.) The fcotnote should
read U-Qxipound Mas analyzed for but not detected. The nuaber Is
tha m<ni«jfli attainable dttectlon I1m1c for tht i

C This flag applies to pesticide parameters ohtre tht Identification has
bam conflrmad by GC/MS Single coapcnent pesticides graata^ than or
equal co 10 ngAl 1n tha final extract should be ocnflrnad by OC/W.

Indicates an estimated value. This flag Is used either «han
eet1rat1ng a concentration for tentsclvaly Identified coifjounds
Mhsre a 1:1 rasporse Is assured or whan ths mss spectral dau
Indicates the prossnce of a conpart that meets the Identification
criteria but th« r«evjlc 1s less than ths soeclfled detactlcn Halt
but grMtw than zero (e.g. 10J).

B This flag 1s usad whtn cht analyta 1s found In tht blank as Mil as a
sanole. It Indicates ponibla/probabla blank canuminatlan and warns
tht data user to take appropriate action.

Other specific flags and footnotes may ba reouired Co properly define
tht rwultj. If und, thay mat be fully described and such descrip-
tion attached to tht data aumary report.
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-

Contract®-: NYTeST eSVIfiCNH£N7AL
Lab Sarnie 10 No: N9-5550
Samoia Matrix: H8;
Qtt« ftfiwse Authorlted Oy:

VOLATILE COMPOUNDS

Concentration: Low
Dita Extracted/Prepared; NA ~
Date Analyzed: 07/14/89
Csnc/Oil Factor: 0.1
Parent telstunt (Not Decanted): NA

Project No: 89-tMSJ
Dace 3aroie Received: 07/?/39

(Circle Cfl«)

OS
Number .

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
7S-15-0
75-35-4
75-34-3
540-53-0
57-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
7S-27H

Chloronetrune
Brcnonvthane
Vinyl Chloride
Chloroethant
Methylene Chloride
Acetone
Carbon Oisulflde
I,l-0ich1oroetnjr«
U-Oichbroethaie
Total-1, 2-01chloroethane
Chlorofors
LMHehleratthM
2-6utancne
1,1,1-Trlchlorosthw
Carbon Tetrachloride
Vinyl Acetate
Srorodlchlorawthane

Total ug

1.0 lf(
1.1 iff
1.0 U|
1.0 U|
2-5 I
1.0 U|
0.5 U|
0,5 Ul
0.5U|
0.5 U|
0.3 J|
0.5 U|
1.1 U|
0.3 J|
fl.2J|
1.0 Uj
0.5 U|

CAS
Nutber

79-34-5
78-87-5
10061-02-6
79-OH
1J4-48-I
79-00-5
7H3-2
10051-01-5Hrww <^» » *

110-75-6
75-25-2
591-78-6
108-10-1
127-18-4
101-68-3
103-90-7
NXHH
100-42-5

1,1,2.2-Tetrechlorotthane
1,2-OicWoropro?an»
Trans-t . 3-01chloropropane
Trlchlorocthsne
OiuwiuCnioroMthane
1,1.Mr1ch1oreetNne
Benzene
ds- 1 , 3-Wchlcropropsne
2-Chloroethylvlnylethar
BrcflDTorai
2-Hexnne
4-̂ hyl-2-P»ntanan»
Tetrachlorotthsne
Toluene
Chlorebenzene
EthylbenzM
Styr«
Total Xylenes
Total Olchloroberuvie

Total ug

0.5 U]
0.5 U|
0.5 U|
0.5 U|
O.SU|
O.SU|
0.5 U|
05 HI»•• "i
1.0 U(
0.5 U|
1.0 U|
1.0 U|
0.5 U|
0.5 U|
0.5 U|
0.5 U|
0.5 U|
0.5 U|
3.0 U|

Oau Aeparting Qualifiers

For reeertlng rewlte to EM, tha following rwults qualifiers art used.
Additional flags or footnotes ̂ plaining results an aneouraged. Howtvr. the
definition of each flag suit bt

VAU'S If the result 1* a value grwter than or eoual to thf detection
Harit, report the value.

Indicates corecund was analyted for but not detected. Report
the *fn1(nm detection limit for the sample with the U (e.g. IOU),
based on necessary concentration dilution actions. (TMi 1s not
necessarily tne Instrumnt detection limit.) The footnote should
read iKotpcund wes analyzed for but not detected. The rwber Is
the nlnlcun attainable detection Unit for the sample.

Indicates an estimated value. This flag is used either when
estimating a concentration for tentatively 1dsnt1f1ad conpcunds
Mhere a 1:1 rwoorue 1s a«uMd or tJwn the mass spectral data
irtdicate* tha presence of a eoRpcund cnjt >iaets the IcantificJClcn
cHtaHa but tr* result fs IMS than the specified detection Hilt
but greater tnan zero (e.g. IOJ).

C This flag applies to ostlcide parameters where ths idsntlficaticn has
been ccnflrrad by QC/TC Single canpontrtt pesticides greater than or
equal to 10 ng/ul in the final extract should be ccnf 1rmd by OC/M5.

a This flag 1s used whan the analytl 1s found in the blank as well as a
Serale. Ic indicates pcssiblt/probable blank contamination and warns
the data user to take appropriate action.

Other specific flags and footnotu may be required to properly define
the reaults. If wad, they mot b fully decrlbed and sue* descrip-
tion attached to tha data sumary report.
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L J L..J

DATA: D8947 11012
07/14/89 12:46:00 CALI: D8947 12
SAMPLE: FRED C.HART,UOC-4/N9-9560,REC'D 7/7/89,LOGIN 1874
CONOS.: TUBE/2MLS,100UL/5ML INSTD
RANGE: G 1,1300 LABEL: N 0, 4.0 QUAN: A 0, 1.0 J 0 BASE: U 20,

SCANS 25 TO 1380

100.0-1

RIC

o
o-J
to
00

194304.

400
13:20

600
20:00 26:40

1000
33:20

1200
48:08

SCAN
TIME



nyteol environmental,*
ORGANIC DATA REPORTING QUALIFIERS

U Indicates compound was analyzed for but not detected. Report the
minimum detection limit for the sample with the U (e.g. 10U) based
on necessary concentration dilution actions. (This is not neces-
sarily the instrument detection limit.) The footnote should read
U-Concound was analyzed for but not detected. The number is the
minimum attainable detected limit for the sample.

J Indicates an estimated value. This flag is used either when esti-
mating a concentration for tentatively identified compounds where
a 1:1 response is assumed or when the aass spectral data indicates
the presence of a compound that meets the identification criteria
but the result is less than the specified detection limit but
greater than zero (e.g.: If limit of detection is 10 ug/1 and a
concentration of 3 ug/1 is calculated, report as 3J.)

B This flag is used when the analyte is found in the blank as well as
a sample. It indicates possible/probable blank: contamination and warns
the data user to take appropriate action.

D This flag indentifies all compounds indentifled in an analysis
at a secondary dilution factor.

Note: Data on soil samples expressed on a dry weight basis.
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y TOTAL ANALYTICAL SERVICES FOP A SAfE ENVIRONMENT

nytest environmental
SEP 2 51989

j
September 21, 1989

Fred C. Hart Assoc.
530 5th Avenue
New York, N.Y. 10036

Attention: Karl Boldt

Nytest is pleased to submit our Project No. 89-15969______
Log in Mo. 2224______ on your sample (s) receivedt 8-17-89.

Test sample (s) associated with this project will be retained
for a period of thirty (30) days, unless otherwise instruct-
ed.

My staff is available to answer any questions concerning our
report and we look forward to serving your future analytical
needs.

Very truly yours,

Nytest Environmental Inc.

Remo Gigante
Exec. VP

RG:gd
Enc.

100730

box 1 51 8 a 60 seaview blvd. , port Washington, ny 1 1 050 a (51 6] 625-5500



TOTAL ANALYTICAL SERVICES FOP A SAFE ENVIRONMENT

hytest environmentaI inc.

REPORT OF ANALYSIS

Date: September 21, 1989

Client:
Material:
Identification:
Client's Order No:

We find as follows:

Sample Identification

Project No.: 89-15969
Log in No: 2224

Fred C. Hart Associates
(4) Haste Samples
As below (sample received: 08/17/89)
00265-02-00003-01

Parameter(s)

Anion Concentration, ug

Chloride Fluoride Nitrate Sulfate

IOA-11
IOA-12
ICA-13
IOA-14

N901777
N901778
N901779
N901780

1.86
0.41
0.55
2.62

3.28
2.78
1.49
1.37

0.09
< 0.09
< 0.09
0.10

Note: The samples were analyzed for inrganic acids according
to NIOSH method 7903. Results are given as micrograms of
the anion in the sample front and back sorbant sections.

REPORT PREPARED BY:
MARLIN McCRICKARD
INORGANICS LAB MANAGER

DOUGLAS SHEELEY
LABORATORY DIRECTOR

To: Fred C. Hart Associates
530 Fifth Avenue
New York, NY 10036

Karl Boldt
LI Tungsten

He certify that this report
is a true report of results
obtained from cur tests of
this material.

Respectfully submitted,

Environmental, Inc.

Att:
Ref:

ma
Exec. V.P. oo-Jw

Report on sampla<s) lumaoed by client appliee to sampleft). Report on sampleU) obtained by u» appfcee only to lot sampled. Information
conta<n«d herem a not to M u*«d tor reproduction except by special pa»iiiniun Sernpiets) will be retained lor tmrty diy* manimom «tt»r due ol
r«po«l uni«M specifically r*qu«st«d olncrwiM by clMM. In trw <»«nl ffiM trMr« are portion* or part» of sampM(s) remaining attar Nylaat has
compMiM trw r«quir*o tnta. Nyit»t snail ha«« in* option ol rMumng twct) lan.pMts) to ina cliant at tria client's expenae.

r-i AD CO î\ /io\ * / KK /H r>\; A A ~ TC A A1 AOC



nytest environmental
CHAIN OF CUSTODY RECORD

SHIP TO: Nytest Environmental Inc.
60 Seaview Blvd.
Port Washington, NY 11050
(516)625-5500
Attn

REPORT TO: Client Name.

Page_!__of.

Phone.
Attn._

Project No.

Sampler: (Signature)

Sample
I.D.

.'•7." 0 - ! !

jT.-7 «3 " .' ?

;r -̂.-i - / 5
£-.3 -,d

Project Name
*f iC •? ̂  C.

Date/Time
Sampled

- •' -

o' '

v ij *]

"'. *

Analytical
;-L -̂,* —

Protocol

Sample
Description

f-
rvt TU^«
i

i

_J

'

ntimguitncil By^^Sî nctunil • { --•

Print r>i«n«« .̂'' rf

fltlmQuii«i*0 ̂  (Siqncturvl

Print N«m«

Htlinquillxa Dv l$<4n«lurtl

P'int N«n«

/ •

Out

Date Shipped. ) i Carrier

Air Sill No. Cooler No.

No. Of
Con-
tainer*

\

i

i

f

Tim*

Tim*

T>m«

ANALYSIS REQUESTED

/V~^^:, *<;:-,<. V-' - v,-,,-
1

1\/

*.<•..*»_«. o... T,m.

Print N«m«

Ntc'd By iS'<)njiu«el Oltt / T.m»

'"""""•

Mtctivva lor L*ooratixv ov lSi9n«iurtl °*'« T'm*

Print N«mt

Special Instructions/Comments.

100732



m KM^T

D.C. No.:
~ i- • -f

Affiliation:
Phone:

C,

Address: <T7O
Client/Job No:
Job Name: Location:

CHAIN OF CUSTODY RECORD
Sample

No.
Lab 1.0. No. Date Time Matrix No. of

Containers
Analysis Requested/Remarks

IbA // TU86

ItiA /«•

r. -v*— . 1

TO/? 7V '«:•• •••.*.-

'-• *• * '

Comments:

Relinquished bv:
px

ffl Date: &//7/& Shipment Method:.
Timer tf'/S'/^ Artoffl No.' "" ;

Received
Time:

uished 7" - Date:
- -fx.... Time:

Received by: Date:
Time:

Relinquished by: ^_ Date:
' - Time:

Final Disposition of Samples: O
O

t*>
Received by:. Date:

HART Form 400 Pink/Field Copy - Y«llow/Lab Copy - White/Original - To &• returned with results.



Ttt -— £/ f~~
r
-'-

_.?/'_?_ z.^£:8£7_.
O"Zf

"•"•-_c^7""""""" /'fey""" STT ' ir-

bn)

r^^

?7



S~~ "̂̂  TOTAL ANAL/~iC~l of- .' .: ; - - ~ - i-1" :'. . ^ ̂ ' •"= '•

jyriytest environmental.
Project No.: 89-16154

Log in No: 2455

P.O. No.: Pending

Date: September 29, 1989

ANALYTICAL DATA REPORT PACKAGE
FOR

Direct EnvinmnUl Inc.

290 Senford Street

EtttOr«qt, HJ 07018

Attn: Brent Thompson
Ref: LI Twgsten

StffLE LABORATORY TYPE OF DATE MO TIME OF
IDENTIFICATION NUMBER SAMPLE SAMPLE COLLECTION

SEE NUT PAS

REPORT PRtPMED BY: ME CERTIFY THAT THIS REPORT IS A
PARAS K. SHAH, Ph. D. ' T R U E REPORT OF RESULTS OBTAINED
OR6ANIC LAB. KWKER FROM 0* TESTS OF THIS MATERIAL.

RESPECTFULLY
NYTESTENVII

DOUGLAS SHEELEY
LABORATORY DIRECTOR

REND6I6ANTE
EXECUTIVE V.P.

NJ Cert I 75449
u

Report on sample!*) furnished by client applies to sample(s) Report on samplers) obtained by us applies only to MM sampled. Information
contained herein is not to be used for reproduction except by special pernuseton Samplers) will be retained for thirty days maximum after dale of
report unless specifically requested otherwise by chent. In me event mat mere are portions or parts- of samplers) remaining after Nytesl has
compieied the required tests. Nytesl snail have the option of returning such sampled) to the client ai the client's expense.

box 1518 n 60 seaview blvd., port Washington, ny 11050 a [516] 625-5500

100735



nytest environmental

Project!*).: 89-16154
Log In No: 2455

SAMPLE
IBENTIFICATin

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
IB
19
20
21
22
23
24
25
26
27

S-l
S-2

5A

LABORATORY
MNER

N24S5-001
N2455-002
K2455-403
N24S-004
KZ4S5-005
IQ455-006
H2455-007
N2455-OC8
N2455-009
N2455-010
K455-011
W455-012
N245S-013
W435-014
K2455-015
«455-016
M2455-017
N2455-01B
N24S5-019
H2455-020
N24S5-021
K455-022
M2455-023
N2455-024
H2455-025
N24S-026
N24S5-027
N2455-428
H2455-029
N2455-030

TYPE OF
SAMPLE

Ntstt
Hwtt
tote
tott
Hnti
taste
tote
Hate
Nutt
Hastf

Mute
Ntite
Httte
taste
Mutt
taste
Mute
taste
tattt

Htttt
Hlttt
ttatt
Mutt
taste
taste
Soil
Soil
taste

DATE AND TIHE OF
SAHPLE COLLECTION

W/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/12/89
09/13/89
09/13/89
09/12/89

100736



nytest environmentoi
Table of Contents

Project No.: 89-16154

^ I. Saiple Request Fora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MA

II. Chain <rf Custody. ............................... 1

III. Laboratory Deliverable Checklist. . . ..................... 2

IV. Laboratory Chronicle. . . ........................... 3

V. Non Conforunce SuMary (Case Narrative). . . . . . . . . . . . . . . . . . . . 4

VI. Methodology SuMary .............................. 5.7

VII. Organic Data Reporting Qualifiers ....................... 8

VIII. Suple Results. ......................... ...... 9.77

U. Quality Assurance Sunary . . . . . . . . . . . . . . . . . . . . . . . . . . 78-81
(Including Initial and Contiming Calibration Tiw and Date)
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t • • I i J

CHAIN OF CUSTODY / FIELD DATA SHEET
L. J I i

Direct Environmental, Inc.
290 Sankxd SL. East Orange. N.J. 07018
201/677-1800 • FAX: 201/675-5919

PAGE: / OF: /
SAMPLE DESCRIPTION/LOCATION

/ — *£ ̂  c-h>i*i z«f)
^V/x , (»d^Ly .C"̂ *.̂ / JT4 )
-<a?£> .
^ - /
£ - "7

REMARKS: (?^O

"fa* ft* &/*-0-
RELINOUISHEDBV:

^Sfclmti £itMtt(--SV-i<4l '

<=>
o
""

CLIENT: O -£~7
cj^ r

CLIENT CONTACT: jf?3?€X9'T' T?^

TYPE
6RB

^^^

x^

r̂̂ ,s
RECEIVED BY:

-qrv"1" ̂
>^>**«> \V xiu**̂

COUP
MATRIX
TYPE

At /

<0i'/

Sn.'f

DATE
SAMPLED

9//'Z.

7//3
9//3

TIME

in*/ KZovkJ
PRESERVATIVE

•*V<53'. "Ct^
DATE:

~
?//-*
V5

TIME:

/Iff

/'V

REASON:

NUMBER OF
CONTAINERS

~+4>a>Jt_

COLLECTED
BY:

IZfSf

fr k
£>tt~

CLIENT/PROJECT SITE: (44 KT 1 L.i r T*<J!UC=L*1

PROJECT JOB NO :

ANALYSIS REQUESTED

P£,

f<-t
f(^i

SHIPPED BY:
UPS:
FEDX:
OTHER:

RELINQUISHED TO LABORATORY BY:

/X- ^ ———— "

g

%

CLIENT VEHICLE
LAB VEHICLE
DEI VEHICLE:

ACCEPTED FOR LAB BY:

^ Vfc^l *

DATE

%

HMf

/ ^

LABORATORY COMMENTS: ^



iV

Laboratory Deliverable
Check List

I. Cover Page, Format, and Laboratory Certification
(Include Cross Reference Table of Field I.D. * and
Laboratory I.D. »)

II. Chain of Custody

III. Summary Sheets Listing Analytical Results Including
QA Data Information

IV. Laboratory Chronicle and Methodology
Summary including Sampling Holding Time Check

V. Initial Calibration and Continuing Calibration
(Time & Date Summary)

VI. Tune Summary (MS)

VII. Blanks (Method. Field. Trip)

VIII. Surrogate Recovery Summary

I.. Non-Conformance Summary

Check if
Complete

I/

Laboratory Manager Date

100739



nytesf environ memo u

Client Hue: Direct Environmental

Date Received: 09/13/89
Saeple ID: as per Cover Sheet

Organic; Extraction:

1. Acids

2. Base/Neutrals

3. Pesticides/PCBs_

4. Dioxin____

Analysis:

1. Volatiles.

2. Acids

3. Base/Neutrals

4. Pesticides/POs.

5. Oioxin____

Section Supervisor
Review t Approval̂ .

Inorganics;

1. fetals

2. Cyanides.

3. Phenols

Laboratory Chronicle

Project Ho: 89-16154

09/19/89

09/23/89, 09/23/89, 09/27/89

Other Analysis:

Section Supervisor
Review I Approval_

Quality Control Supervisor
Reviw t Approval____ 100740

If fractions are re-extrxted and re-analyzed include datn for both.



nytest environ memo u

Non Conformance Summary

Project No: 89-16154
Log In No: 2455

All samples were analyzed as medium level soils and
results are reported on an as received basis.

The chromatograms follow the result sheet in the
order as they are listed. Sample 19 was not received. Due to
the high concentration of Aroclor 1260 in sample 9 the result
is reported in percent by weight. Sample 10 contains two
Aroclor 1016 and 1260 and both results are reported separately.
All other results are reported as Aroclor 1260.
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Mr-—gpLCGY SUMMARY
NYTEST ENVIRONMENTAL INC.

AQUEOUS SAMPLE PREPARATION [See reference 1 and 2

(2)BNA, Pesticides / PCS's Extraction
AA/IC? Sample Preparation (1)
Furnace Sample Preparation (1)
Mercury Sample Preparation (1)
Hexavalent Chromium Sample Preparation (1)

MET H C D

3510-
200.7
200.0
245.1
218.5

NON-AQUEOUS EXTRACTIONS [See reference 2 ]

SOIL AND SEDIMENT SAMPLES:

ENA, Pesticides / PCB's Extraction
AA/ICP Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation

SLUDGE / PETROLEUM BASED SAMPLES; [ See reference 2 ]

3550

3050
7471

3050

AA/IC? Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation

3050
3020 / 3030 / 3050

7471

TCP (INDUCTIVELY COUPLED PLASMA^

ALUMINUM
ANTIMONY
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MOLYBDENUM
NICKEL
POTASSIUM
SILVER
SODIUM
TIN
TITANIUM
VANADIUM
ZINC

REFERENCE la/REFERENCE 2a

200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
200.7/6010
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METHOP0L0GY SUMMA?.Y
NYTEST ENVIRONMENTAL INC.

FURNACE

ANTIMONY
ARSENIC
LEAD
SELENIUM
THALLIUM
TIN
VANADIUM
MERCURY

AQUEOUS METEODOLOGIES: [ See reference 3 ]

Organochlorine Pesticides and PCB's
by Gas Chrcmatography
Herbicides by Gas Chromatography
Purgeable Organics by GC/MS
Base/Neutral, Acids by GC/MS
2,3,7,8 - TCDD by GC/MS

REFERENCE 1 / REFERENCE 2

204.1 /
206.2 /
239.2 /
270.2 /
279.2 /
282.2
286.2 ,
245.1 t

' 7041
' 7060
' 7421
' 7740
' 7841

/ 7911
I 7470

60S
362
624
625
613 / 625

NON - AQUEOUS METHODOLOGIES; [See reference 2 ]

Gas Chromatography / Mass Spectrometry for:

Purgeable Organics
Base / Neutral and Acid Extractables

Organochlorine Pesticides and PCB's
by Gas Chromatography

8240
8270

8080

MISCELLANEOUS ANALYSIS: [ See reference 2 ]

Extraction Procedure Toxicity 1310
Ignitability 1010
Corrosivity 1110
Reactivity CHAPTER 8.3

Toxicity Characteristic Leaching Procedure (TCLP) [Reference 5 ]
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METHODOLOGY SUMMARY
NYTEST ENVIRONMENTAL INC.

ADDITIONAL INORGANIC PARAMETERS

PARAMETER

BROMIDE
COLOR
CONDUCTANCE
CONDUCTANCE
ODOR
PH
PH
TDS
TSS
TS
HARDNESS
TEMPERATURE
TURBIDITY
ACIDITY
ALKALINITY
AMMONIA
CHLORIDE
CHLORIDE
RESIDUAL CHLORINE
COD
CYANIDE
OIL AND GREASE
OIL AND GREASE
FLUORIDE
TKN
N02/N03
D.O.
PETROLEUM-
HYDROCARBONS ( see reference 4)
PHENOL
PHOSPHORUS
SILICA
SULFATE
SULFIDE
SURFACTANTS
TOG

REFERENCES:

REFERENCE 1

320.1
110.2
120.1

140.1
150.1

160.2
160.2
160.3
130.1
170.1
180.1
305.1
310.1
350.2,.3
325.3

330.2
410.3,405.1
335.3
413.1,.2

340.2
351.2
353.2
360.2

REFERENCE 2

9050

9040

9252

9070

418.1
420.2
365,
370
375.4,
376.1
425.1
415.1

,1
,1

(1) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste
(la) - 600 / 4-79-002 Methods for Chemical Analysis of Water and
Waste As modified by the EPA CLP Statement of Work 787
(2) - SW 846 Test Methods for Evaluating Solid Waste
(2a) - SW 846 Test Methods for Evaluating Solid Waste As modified
by the EPA CLP Statement of Work 787
(3) - 40 CFR Part 136, VOL. 49, No. 209 Test Parameters for the
Analysis of Pollutants
(4) - as modified by NJDEP - BISE ( for non aqueous samples )
(5) Federal Register Vol 51 No. 216 Friday 11/7/86 p.40643 - 40652
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nyiesT environ memo i
ORGANIC DATA REPORTING QUALIFIERS

re.

•A
U Indicates compound was analyzed for but not detected. Report the

minimum detection limit for the sample with the U (e.g. 10U) based
on necessary concentration dilution actions. (This is not neces-
sarily the instrument detection limit.) The footnote should read
U-Compound was analyzed for but not detected. The number is the
minimum attainable detected limit for the sample.

J Indicates an estimated value. This flag is used either when esti-
mating a concentration for tentatively identified compounds where

- a 1:1 response is assumed or when the mass spectral data indicates
the presence of a compound that meets the identification criteria
but the result is less than the specified detection limit but
greater than zero (e.g.: If limit of detection is 10 ug/1 and a
concentration of 3 ug/1 is calculated, report as 3J.)

B This flag is used when the analyte is found in the blank as well as
a sample. It indicates possible/probable blank contamination, and warns
the data user to take appropriate action.

D This flag indentifies all compounds indentified in an analysis
at a secondary dilution factor.

Note: Data on soil samples expressed on a dry weight basis.
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nytest environ menta

We find as follows:

Results in ppro, as received:

Sample Identification

REPORT OF ANALYSIS

Project No.: 89-16154
Log In No: 2455

Parameter(s)

Total FCB's

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
S-l
S-2
5A

N2455-001
N2455-002
N2455-003
N2455-004
N2455-005
N2455-006
N2455-007
N2455-008
N2455-009
N2455-010
N2455-011
N2455-012
N2455-013
N2455-014
N2455-015
N2455-016
N2455-017
N2455-013
N2455-019
N2455-020
N2455-021
N2455-022
N2455-023
N2455-024
N2455-025
N2455-026
H2455-027
N2455-028
N2455-029
N2455-030

< 1
< 1
< 1
< 1
< 1

47 (as A1260)
89 (as A1260)
83 (as A1260)
> 60% (as A1260)

53 (as A1016) and 35 (i
87 (as A1260)
92 (as A1260)

< 1
< 1
< 1
< 1

9.3 (as A1260)
88 (as A1260)

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

A1260)
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Channel *. . . . . 4 Tim* 1 7 . 1 6 . 1 2 Date MCH 25 SL? 6?
P. a n «• i

s a m p l e n a a s . . . . . . . . .DIRECT EMVIRONMEHTAL ?/!!-!?.20/89
Da ta f i l e . . . . . . . . D 1 : M245500 I
Method n a m e . . . . . . . . . A 4

A u t h o r . . . . . . .METHOD 6 0 8 / / / 60803 J C R
Ins t ras.fi nt . . . . .TRACOR 550 w. ECD
Co 1 UTin . . . . . . . . 1. 5%3F2230/1.93*5 F2401
N c 11 2 . . . . . . . . . .

SUL

Run time. . . . . . . 3 5 . 0 0 min. Deity t i m e . . . O . O C min.
Ace,. *. me . . . . . . 16 : 40 : 11 Acq. date . . . . M C M 23 ££= 3?
S t a r t FV. . . . . . . 1: .0 0 sec. End PW. . . . . . .3 0 .0 C sec.
Slope sens.....2.00 uv/sec.

Area rsject....500
* peaks fc und..17

AREA PERCENT REPORT

Peak ?. .

1
2
2
4
5

6
*̂
/

e
9

1C

1 1
12
13
14
15

TOTALS

. T. <

0
0
1
1
*i

2
2
4
4
4

5
7

14
2 1
33

min) R/S Peak name

. 429

. 940

. 142

. 665

.240

. 559

. 984

. 252

.512

. 933

. 436

. 147

.164

. 350

. 239

Are

14 .
5 .
1 .
0 .
1 .

1 .
5 .
0 .
0 .
0 .

0 .
3 .
1 .

51 .
10 .

100 .

a to

493
464
397
366
812

709
601
567
63?
497

470
752
182
803
228

000

Area

21625
8153
2084
576

2704

2550
8357
646
953
742

702
5599
1764

77296
15261

149212

Peak Kt .

1473
833
242
106
269

263
705
7.1
88
41

49
78
28

823
221

BL

SV
vv
vs
BE
'SV

75
s 5
EV
VB
EE

33
EB
BE
EV
V3

100748
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jj Channel * . . . . . . 4 TiBe:17:55:31 Date.KCM IS £EF 65
Run »1

Simple r.ime . . . . . . . . . DIRECT ENV I ROHMEMTAL 9/12-1?,20/89
-' C i t a f i 1 e . . . . . . . . D 1 : H 2 4 5 5 G 0 2

Method r. a me . . . . . . . . . A 4

_ ' A u t h o r . . . . . . . . . M E T H O D 6 0 8 / / / 8 0 3 0 1 J C R
I r.s: r u r a e n t . . . . . TSACOR 550 w. ECD

-. Co l u r c n . . . . . . . . . 1 . S H S F 2 2 3 0 / i . 9 5 V . S P 2 4 0 1
, He t e s . . . . . . . . . .

-* 2UL 1C/100ML

R'jr. t i na ...35.00 rein. Delay time. ..0.00 nin.
Acq. t i:se . . . . . 1 7 . 1 5 : 4 4 Acq. d a t e . . . .MOM 25 SEF 3 r
S t a r t F V. . . . . . 1 0 . 0 0 sec. End P V . . . . . . . 3 0 .0 0 sec.
Slope sen s. . . . .2.00 uv/sec.

A r e a r e j e c t . ...500
* p e a k s f o u n d . .22

Peak R.-

1
2
2
4
5

c
7
e
9

10

1 1
12
13
14
15

16
17

TOTALS

^* / ,

G
0
C
1
2

2
2
3
3
4

4
5
6
7
8

19
33

air. > R/S Fe&k n

. 203

. 424

.964

. 155

. 237

. 252
. 595
. 342
. 768
. 265

. 527

. 425

. 346

. 086

. 049

.106

. 333

AREA PERCENT RE

am* Are

0 .
2 8
8 .
3 .
2 .

2 .
7 .
7 .
0 .
2 .

1 .
2 .
1 .
0 .
0 .

1 .
26 .

100 .

PORT

& TO

925
554
300
615
464

98 1
246
419
644
442

802
383
086
672
974

636
855

000

Area P

737
22739
66 1C
2879
1562

2374
5770
590S
5 13

1945

1435
1898
865
535
776

1303
21386

79635

e a x K t .

49
U99
979
435
231

250
630
308
58

136

141
88
46
24
47

1 9
262

EL

EE
EV
VV
V2
VV

VE
EV
VE
BE
EV

va
EE
SB
ES
33

EE
EE

100750
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r. a n r. e :

£ i c

L i t e i : - Z c £ Z :

-• I R E C T EHV I R O M M E N T A L ? / 1 3 - l 5 , 2 0 / 8 ?
3

M» f f. - -

A-J t ho r
I rvs t r ur

r. an

a= n :

Mi t 65 . . . .

R -j n t : m s . .
Acq t use .
£ t i r c ?y . .
A c t u a l FV.

Area r*jec
3 peaks fc

a 1 o

. .. METHOD 60S /// 30802 JCF.
. . TRACOR 550 w. ECD

. . . . i . S'.'32F225C/ 1 95V.SF2401
. . . . . 2UL 1C.' 1QOML

. . . . 3 5 00 mi r. . Deity tine.

. . . . 1 7 : 5 6 : 5 3 Acq . date . .
.15.00 sec . End PW . . . .
10 0 £ 1 o p * • • n < - - - . . 4 . 0

t . . . . 3 0 0
u n d . .14

AF.EA PERCENT RE

Peak R

1
2
3
4
5

6
7
&
9

1 0

1 1
12
13
14

TOTALS

. T . (

0
1
1
2
2

2
3
3
4
9

1 1
1 2
23
32

air.) R/S Peak name

. 433

.151

. 690

. 093
. 384

. 979

. 244

. 933

.572

.225

. 300

. 989

. 994

.017

Are

33 .
2 .
2
0 .
3 .

5 .
3 .
1 .
0 .
1 .

4 .
7 .

10 .
22 .

ICO .

..0.00 a i n .

. .MOM 21 SE? S 9

. . 3 C . 0 0 sec.
0 uv / s a i

PORT

a '/»

267
460
027
717
716

636
409
168
572
355

680
S12
928
554

000

Area

20700
1531
1261
446

2312

3507
2121
727
356
843

2912
4674
6303

14034

62224

Peak Hi .

1623
247
141
6 6
286

403
154
57
39
54

12'?
139
126
166

3!

EE
EE
5V
vv
VE

SV
V3
53
BE
BE

EB
EE
EE
B3
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100754

Cr.anr.a i * . . T i m s . l « . 2 3 : 4 5 D a t a . M O M 2 5 5 E = 8 5
Run * 1 of 17

£ a:s? i a r. axa
D i 11 i i i a . .
Ma t ho c r. iias

. . . . D I R E C T E N V I R O N M E N T A L 9 / 1 3 - 1 9 , 2 0 / 3 ?
. . . . . D 1 : N 2 4 5 5 0 0 4
. . . . . A 4

A u t h o r .
I r. s t r «:±s r. t
Coi u^r..
N ; t e s . . . . .

METHOD 60S /// 80803 JCR
.T-IACOR 550 w. ECD
1 . 3".3F223Q / 1 . 93%5F2401

2UL 1C/100ML

Run tias. ......33.00 n»i n .
A c q . t i is a . . ..18:49:56
£ t ir t FV. . . . . . . 10 . 00 sec.
S l o p e s a n s . . . . . 2 . C O uv/sec.

Ares, r e j e c t . . . . 300
r- peaks found..32

D« l*y t im*. . .0.G 0 ain.
Acq. d a t « . . . . MOM 25 3EF 85
End PW. . . . . . . 30 . 00 sec .

= s a s a

r e ik

1
2
2
4
r

e
7
a
g

10

i i
12
1 3
14
15

16
17
18
1 9
20

21
22
23
24
23

r. T '. :

0
0
0
1
-
!
2
2
i

2

3
2
4
4
4

5
5
6
7
8

9
1 1
14
1 7
1 S

AR

!£ir. ) R/S Peak nija

. 433

. 664

.957

.153
. 472

.497

.095

.339

.639

. 992

. 243

. 873

.267

. 625

. 883

. 223

. 662

. 231

.417

. 852

. 348

. 273

. 053

. 786

.41"

EA PERCEMT RE

* Are

7 .
4 .
2 .
3 .
1 .

3 _
1 .
4 .
1 .
3 .

5 .
4 .
1 .
2 .
1 .

t .
3 .
1 .
2 .
0 .

1 .
4 .
5
5 .
1

PORT

a «

613
843
218
256
680

179
954
617
605
746

775
012
489
334
573

463
061
030
742
623

. 479
349

. 343
739

. 321

Ar ft a

16517
10306
48 12
7063
3643

6896
4240

10016
3482
8126

12529
8703
3231
3497
3412

3173
6640
2224
5943
1337

3208
9435

11393
12451
3300

Ft ik H-. .

1584
835
517
47?
392

516
3 ? 3
736
263
568

394
446
203
374
22?

233
265
1 14
241
7*

15?
3*2

00017*^
233
72

5L

3V
VV
VV
VV
VV

VV
VV
VV
VV
VV

VV
VV
VV
VV
VV

V V
VV
VE
EE
EV

V2
E£
BE
s r
SV



-]
J

-J

2 4 . 1 1 7
27.871
20.62?20

21 22.232

TOTALS

3 9 7 5 1*471
1 3 4 5 2 ?17
2 . 7Cc 5871

5.814

100.000

ct

12417

216951

w -

1 07

152

100755
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REFERENCE NO. 27

100757



WILLIAM F. COSUUCH ASSOCIATES, ENVIRONMENTAL 6NSINHRS, N. Y.
Bf_f •*__ Date lllhS SuH«t /.. Ti//*a.«nw> P.icHw*»s She«rN«. ' of _J_

"77, G-UEM Cave Cc.fte». jobi>u 2.83

i< ^~N
<Kj)

-̂i»:$*N?.';?fio o51 i, \~/ ,-—\
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REFERENCE NO. 28
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REFERENCE NO. 29
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NUS CORPORA TION AND SUBSIDIARIES TELECON NOTE

CONTROL NO:

1
DATE: TIME:

MS
DISTRIBUTION:

fiM:

BETWEEN: PHONE:

AND:

DISCUSSION:

\-s
f/

ACTION ITEMS:

NUS 067 REVISED 0*85
100767
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C h a r. r. e i * T:se:20.C*.51 D a t e . M'vi 25 = E = 5 ?
Run w2 o t 17

t anp i = n is
D a t i : i I e . .
Ms th :, "i ni^

. . . . D I ?.E CT EIIV I 30NMENTAL 9 / i 3 - • ? , 2 0 / 3 •
Dl:M2455GG5

. . . . . A 4

A -j r. h : r . . .
I r.s ; r uasr. t
Co I unr..
i i C t e 3 . . . . .

?. M r. t i a a ...
Acq . t i IB* ..

.METHOD eQS /// 8C8Gj JCR

.TRACGR 550 w. ECD
. i . 5'/eS ? : 2 5 0 / i . 9 5a*3 F 2 4 0 i

2UL IG/1GOML

. 3 3 . 0 0 n i n .
. 1 9 : 30 : 5 7

Stir*. FV . . . . . . . 1 0 . 00 sec.
Slop- 6 s e n s . . . 2. GO uv/sec.

Arsi r e j e c t . . . . 500
* p e a k s found.. 5 C

Delay t i me . . . 0 . 0 C- min.
Acq. d a t e . . . . M O M 23 =E? 8?
End PV. . . . . . . 30 . 00 sec.

AREA PERCENT REPORT

Peak

1
2
£

4
5

6
?
a
9

10

1 1
12
13
14
15

16
17
18
1 9
20

21
22
2 3
24
"t r

0
0
0
1
1

2
2
2
3
3

4
4
4
5
5

6
7
8
9

1 1

13
17
19
20
23

ain) R/S Peak naa*

.426

. 653

. 940

. 13e

. 668

.057

.348

. 95 1

. 192

. 80S

.186

. 542

. 800

.136

. 565

.129

. 297

. 665

.165

. 188

.819

. 464

. 267

. 183

. 747

Are

9 .
4 .
1 .
1 .
0 .

0 .
3 .
2 .
4 .
2 .

0 .
1 .
0 .
0 .
2 .

1 .
3 .
1 .
2
5 .

7
10 .

1 .
1 .

13

& *•

566
039
600
378
925

4c2
032
465
401
846

579
900
815
878
036

095
893
127
063
504

. 029
,812
. 088
592
.818

Area

1 1 5 9 C
4893
193?
lo7G
1121

560
3 6 l~i
2?8i
5332
3448

702
2302
? 39

1064
2527

1327
4717
1 3a a
2500
6669

85 16
1 3099
1318
1929

16741

? e i k K t .

1262
414
233
191
181

83
3? i
287
333
233

52
194
85
94
136

82
210
71
126
255

21 1

0002123°6
48
290

31

BV
VV
VV
VE
EV

VV
VE
EV
VV
VV

VV
vv
vv
vv
VE

E3
HE
EV
V5
EE

SS
EE
BV
VE
E E



J 2e 2 : . 87 :

TOTAL!

9 . 7 4 8

I C O 0 0 0

1 1 8 1 C

1 2 1 1 S 7

1 4 2 E £

100770
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100772

Ch a nr. a i B . . . . . . 4 T i us . 2 •" : 4 7 5 2 D i. t a : MC.*: 2 : £ E r S -
R 'j n f 3 - : l 7

Sample n i n a . . . . . ...DIRECT ENVIRONMENTAL ? / 1 3 - : ? , 20 / 89
Data f i12 . . . . . . . . . . C 1 : M2 4 5 5 0 0 c
.M.s:hcc n a a e . . . . . . . . . A 4

Act he r . . . . . . .METHOD 608 /// 80803 JCK
!nstru-snt... .TRACOR 550 w. ECD
Colunn.. . . . . l 5%£?2250/I.95*SP2401
a*i o t e s . . . . . . . . . .

2UL 1C/100ML

F.-jr. : isa . . . . . 3 5 . 0 0 rain . Da I *y t ime. . 0 0 0 n: n .
Ac- t:m* . . . . . .20 : I 1 :58 Acq. <Ja ce . . . .MOM I* £E? 6 ?
£ t a r '. ? V . . . . . 10 . 0 0 s a c . E nd PV . . . . . . . 3 C• . 0 ' s e c
S l o p e s e n s . . . 2 . C O uv/sec.

A r e a r e j e c t . . . . 3 00
» paiks tour.d..31

S a i \f -

1

2
2
4
V

£
"7

8
c

10

1 1
12
12
14
15

16
17
18
19
20

21
22
23
24
25

i . T . '. :

0
0
c
0
0

1
1
2
2
3

4
5
7
8
10

1 1
12
14
1 6
12

19
22
24
25
28

J

csir. ) R/S Psik n<

.218

. 440

. 63?

.816

. 940

. Is2

. 754

.017

.37?

. 032

.592

. 921

. 237

. 033

. 21 1

. 250

. 532

. 264

.102

. 302

. 683

. 258

.117

. 400

. 944

\REA FERCEMT RE

ia* Ara

0 .
2
2 .
0 .
2

i .
0 .
0 .
G .
0 .

0 .
3 .
2 .
2 .
0 .

7 .
6 .
8 .
7 .

10 .

8 .
1 .
7 .
7 .

10 .

PORT

i •/>

1 14
013
422
942
092

042
331
507
268
728

245
04o
318
9 15
670

139
209
849
328
747

257
200
464
200
99?

Ares.

5?5
10420
1 2 e 0 9
4907
10391

5427
I72i
2640
1393
3843

1277
15858
12070
15179
3487

" 37175
32229
4 6 0 7 €
3820S
55961

42? 95
62*0
39863
3J488
57272

raik Kt .

45
1328
1346
958

1134

363
130
141
10.3
322

11V
603
537
597
123

"" 598
621
881
716
863

^̂ Ŷs?
122

0002&0,4
713

BL

E5
2V
VV
VV
vv

vv
vv
vv
vv
VE

BE
BE
BV
VE
BV

VV
VV
VS
EV
VV

VE
VV
VV
VV
VV
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100776

r. 3. r. r. a : Ti rae 2 i 1 3 : 3 2 t e IlCIi I s £Er S?
r. * <; c : 17

san :p : e n ine
D a t a f i l e . .
K e t h c i r. 2.3 e

. .DIRECT ENVIROMMEMTAL 9 / i 2 - • • , I 0 / 5 5

..Dl K2455GC7

A u t h o r ... .
I ns '. r u=i&nt . . .
Cc i unr. .
H •: '. e s . ...

F.'jn t i=.e
Ac-q. tirra.
£ t a r t rV . . . . .
Slope sens...

Area reject..
# peaks found

.METHOD 60S /// 8080] JCR
TRACOR 550 w. ECD

. . 1 . 5Vj£F2250 / 1 . 95%£F2401

2UL 1S/100ML

. . 35 00 mm. Dt I *y time.

. . 2 0 . 5 2 5 9 Acq. d a t e .
lO.OG sec. End PV

..2.00 uv/sec.

. . 500
•? t

. . o . o •:•
. . MOM
. . 3 0 . C

n: n .
25 £E?
j sec.

AREA PERCENT REPORT

?e

1

1
1
1
1
1

1
1
1
1•
2

2

ak

1
2
3
4
5

w

7
8
9
0

1
2
3
4
5

6
7
8
9
0

1
22
23
24
25

R.T. Ca

G .
C .
0 .
0 .
0 .

i
2
2 .
3 .
4 .

5 .
5 .
7 .
7 .
8 .

10 .
1 1 .
12 .
14 .
16.

13 .
19 .
22 .
24 .
25 .

in

25
44
6
8
9

1
1
0
6
5

4
8
1

•>
1
3

6
6
1
4
7

8
3
9

98
70

1
2
4
1
C

1

2
0
5
3
3

3
55
15
C0
26

> R/S Peak nara*

3
1
9
c
5

5
^
•

5
2
4

3
8
2
8
8

5
8
4
3
1

3
8
7
0
7

Area V>

0
1
1
0
1

0
0
0
0
0

0
0
3
3
0

1
8
6
8
7

11
9
1
8
8

.071

. 455

. 720

. 826

.152

. 283

.0&4

.299

. 082

. 59e

.215

. 058

. 088

. 562

. 192

.660

. 084

. 187

. 564

. 337

. 007

. 450

. 440

. 225

. 68?

Area

643
13269
156
7*.
105

34
5

3 e
7

54

19
5

281
324
17

151
~737
564
780
719

83
3 3
12

90
a:
31
49
38

65
20
54
80
49

40,
12
17
?3
13

Peak H: .

54
1498
1533
1321
1395

326
57

326
SS

294

132
41

1009
1042
108

__ 405
1063
1209
1240
1127

100366 i!238
861
131

65
27

75000
7 9 2 1.3-

00028f°2U
939

— - 652

EL

BE
EV
VV
VV
VV

VE
VV
VV
VE
EE

BV
VV
VV
VE
EE

£V
VV
VV
VV
VV

'7• c
VV
vs
sv
VV
VV
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" . : '..•'•''< "i ~~ •? il £ - ? & " Q C < • S : ' 7 ; p J

..IB

- ! • » - >

TE*P: ISO 268 C
3'. G'.'-t
6FT:4f lD ID ECD
TBRCOR 556ft -1
tlE7H'S (-93

£nf">L£:

FILE! 1 CfllC-"ETHOD:

HO. PT

•5

19

/«1S8

rag;
89/26/39 23:99

CH: i

1 J
i 2
13
14
i 5
1$
ir
13i?
29
•M
22
23
2*
25
24

TOTflL

£
?
?
a
1!
12i:
13
14
15
15
17
13
25
25
29

.5*

.92

.a3

.62

.40

.35

.'0

.42

.63

.55

.66

.88

.66

.88

.36

.57

'. 4749

3352'
IT4A

i;~:̂ 45
40!

T3553
6538

69456
3184

*S3S3
44394
9936

717
|RSA
1414

1404
?«

1944
36
969
25

1344
768
159

2!?43

9 CONC: AREA

P»T
« ."
i> .45
a.56
R .74
ft .?7

14

ec
AU
MU
UU
(III
UU

t .?? RB
'• •*•* a%
i .IB BR
A .»? 9?
fl .QA RU

I 1 .40 All
12.3? UU
1? .4A TAB
13.4? UA

RR
RU15.55

15.69 T9B
17.99 9U
18.99 T8B
21 .88
25.86
29.57

83
BB
SB

pflu D A T A CTOPBCC un

100778



?.ECGH = T= rJCT S C R E E N DUMP
D a t a A c q u i s i t i o n

Tim* : 1 1 : 2 3 . 34 E-ate:TUE 26 £EF 85

Tim«:2l:34:OC Dite:MCM I'. SEr 8?
M e t h o d : A 4

« /• A t ri i
W W (I «4 £* •

\ . .-* .-.*

s.

100779



100780

» . . . . 4 T i aie : 2 : : 0 9 : 5 2 D i t e : HC-K 2 5 s E r 8 ?
Run * 5 of 17

E a i a p i a r. ana . . . . . . . . D I R E C T EHV I ROMMEHTAL ? / I 2 - I ? . 2 0 / S 9
D a t a f i l e . . . . . . . . . .D1:M2455003
K e t h o 2 r. a ni e . . . . . . . . . A 4

A u t h o r . . . . . .METHOD 608 /// 80802 JCR
Instrument . . . . .TRACOR 550 w. ECD
Co!unn... .....1.S%5 = :250/1.95%£P2401
M o t e s . . . . . . .

2UL 1G/100KL

Run t iiaa . . ....35.00 min. De 1 ay t ias . . . 0 . 0 0 min.
Ace; t:as. . . . . . 2 1 . 3 4 : 3 0 Acq. d a t e . . . . MOM 25 £E? 8?
S t a r t F V . . . . . . . 1 0 . 0 0 sec. E n d P W . . . . . . . 3 0 . 0 3 sec.
£ i c p a sens.....2.00 u v / s e c .

A r e a r e j e c t ....500
#F*a*:s found. .36

AREA PERCENT REPORT

Fsak

1*

?
2
4
r

,

7

8
5

10

1 1
12
13
14
15

16
17
18
19
20

21
22
23
24
: :

R . T . <i

0
0
0
0
0

i

1
1
1
1

2
2
2
3
3

3
4
4
4
5

6

7
8
8

1C

£in> R/S Peak name

.225

. 44 1

. 640

.819

. 957

235
.37?
.508
. 759
. 961

. 432

. 538

. 801

. 023

. 317

. 665

.013

. 287

. 594

. 500

. 554

. 222

. 022

. 758
. 158

Arc

0 .
1 .
1 .
0 .
2 -

0 .
0 .
0 .
0 .
0 .

0 .
0 .
0 .
0 .
c .
0 .
0 .
0 .
1 .
1 .

0
3 .
3
0
2

a H

083
5 12
903
916
325

505
341
294
719
624

368
303
164
739
446

443
392
374

. 421
166

. 647
279

. 862

.824
324

Are i.

805
14671
13465
8889
22564

4903
33 12
2849
6 ?30
8098

3574
2936
1591
7175
4352

4300
3808
2634
13795
11312

6275
31826
37480
7995

" 2 2 i •

?»ak Kt .

72
1722
1778
149i
1639

812
50.2
333
639
431

345
323
196
527
248

239
244
259
534
302

213
OOOS&ei

1123
274
c : 0

2L

55
BV
VV
VV
vv

vv
vv
vv
vv
vv

vv
vv
vv
vv
vv
vv
vv
vv
vv
vv

vv
vv
vv
vv
vv



28
2?
20

21
32
3 2
24
3'.

2 6

TOTAL =

14
14
i e

i?«• •»
«i *^ n
25
23

22

. 253

. 035

. 2fio

.450

.300

.100

.35s

.847

.650

7 .
7 .

1 0 .

7i .i
4 .

1 0

1 .

100 .

e^c
. 582
721

•136
1 6?

548
230

. 021

796

. OCC

7 i. i 42
725 ?2

1 0 4 C 4 ?

72144
11344
43551
61422
*~?rrfr~~
17424

9704S3

125?
1 1 1 2
1220

692
16 1
8-s:
542
1022

2ic

vv
vv
vv

vv
V V
vv
vv
Vc

£E

100781



X'

TrflP: iso 288 C
3X OU-1
6rT!4BB ID ECD
TPSCOR 359fl -1
RETM'S 6«3 '3*98 '8989 /3138

File: I

NO.
r
2
3
4
5
h
7
9
•a
13
11
12
13
'.4
15
16
17
13
19
29
21
22
23
24
23
26
27
23
29
31
;;
33

TOTRL
PEAK

BT
* ."7
9 .44
M .56
9 .74
9 ,g2
9.95
1 .11
1 .19
1 .33
1 .52
1 .66
2.14
2.32
2.64
3.81
3.18
3.71
5.32
6.48
7.36
7.99
8.98
9.53

11 .38
12.34
13.41
14.53
15.54
17.39
21 .36
25.38
29.68

PEJ :

P1M DftTfl STO

<*«•>

29?

2245
4582

7144
2114
662
469
473
496
473
8543
12343
622

9617
18339
33236
47746
29527
39864
_ 363

49246

23-24
348

447399

PCTCUT

: &cu

738
533
852
189
59
41
37
23
43

713
795
53
385
759

1213
1384
741
1238

13
7-4

1 A4g

28

23373

« .T7
B .4*

ft .74
».S2

1 .11
1 .19
1 .33
1 .52
1 .66
2.14
2.32
2.64
3.91
3.18
3.71
3.32
6.48
7.36
7.99
8.98
9.58

11 .38
12.34
13.41
14.58
15.54
17, f?9
21.88
23 .«8
29-AS

en

uu
uu
uu
uu
uu
uu
uu
uu
uu
uu
uuuuuu
UB
8B
86
BBeuUB
BU
UB
BU
•H)
UB
66
68
90
68ee
8B

69/26/89 23:49
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RECONSTRUCT SCREEN DUM?
Data A c q u i s i t i o n

Dfrec-t

Time: 10 . 27 S3

Tim*.22:5616
rt«ihod : A4

CO
Hz
"2>o

'•• •i p ;

•1 '•':

^tftZ-oatSCALE: i

Date.WED 27 SEP 69

Date TUE 26 SEP 89

•— TM )• •> a-- -?r. -.«r «t>v « i * > i . / C.O^ Iv v -O . -. f •

Jf-'
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;. .1 a r. n vi . iv G a t e 7 U E 2 i £ E ?
R'jn * 4 o : 25

= i.-sp . a r. i.ie
D i t i t i l e
:-* e r. h o d mm

-. v i r log p 3 8
.D i C 4 3 P L 0 0 4
. A-i

A u t h o r . . M £ 7 H - : - w i C 9 / ' / 8 0 8 0 3 JCR
liii'. rusar.'. . 7 R A C O R 5 ? 0 w ECD

. - C 7

'A o : « 3 .

Hun t :
A c 5 r.
S t a r t
S™ " £* ̂  ̂. C r 8

Area r
* peak

4PL 'O/foc/n/ f /;/0,Ooo 0,'luf.ĉ

tea .
i:\ia
FV .
s an =

e 3 ec
S 10

,.

und .

35 00 mi n. D*l*y time
22 . S:> li Acq . date
10.00 sac . End PW.
1.00 u v / 5 * c .

SCO
. 2 9

. 0 0 0
.7UE

. . 3C . 0

tti n .
2 i S E r 8 r
0 sac.

AREA PERCENT REPORT

Peak F.

l
2
3
4
3

6
7
8
9

10

1 1
12
13
14
15

16
17
18
19
20

21
22
23
24
23

. T . '.

0
n

0
0
1

2
2
2
3
4

3
7
8
8

10

1 1
12
14
16
18

20
22
24
2 i
29

a: n )

. 432

. *42

. 823

. 93 1

. 2?3

.220

.873

. 099

. 743

. 692

. 653

. 398

. 212

. 923
.417

. 323

.846

. 623

. 325

.767

.183

. 807

.730

. 030

.700

F. / £ Faak mat Arc

1 .
1 .
0 .
2 .
1 .

0 .
0 .
0 .
0 .
0 .

0 .
2 .
3 .
0 .
1 .

8 .
6 .
9 .
7 .

10 .

10 .
1 .
7 .
7 .

12 .

a *>

471
80 C
804
01 3
670

47 1
036
376
119
387

1 14
93 1
372
1 10
239

830
762
088
823
707

143
96 1
997
012

. 348

Arts.

1 3 2 S 1
1 o 2 S 4
7260

18171
13C73

4252
30 4

3398
1071
3493

1329
26460
32233

992
11369

79721
61031
82032
70632
96673

91333
17706
72204
63310
111437

Peak Kt .

13-4
144?
13--7
149?
14?4

670
45

283
: 1 1
2?0

66
1033
10S4

62
348

1127
1 2 ? 3
13C2
1177
1273

1314
00037 2"

9?2
613

103?

BL

EV
VV
VV
VV
VS

SB
EV
VV
VB
BE

2V
EV
VE
EE
EV

VV
VV
VB
EV
VV

VV
VV
VV
VV
VI
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= CRZZI-i DUMP
Data A c q u i s i t i o n

T i a* : 1 i : 1 ••> : 1

T i m * : 22 :5 o . 0
M t t h c d : A 4

C i t * . T U I ic = 1? « r

C i t e : nOi; 2 5 S E ? 8 ?

'

"i
•.. * 1 -1.
: £ j : - : • • • : :

•,M - : .:
' < t
: • I .. ; ' :. 1

T . , i
. . . i • -

-. -; . 4 ;
.. : .. . : . , . . ,
'. - 1 • ' f ' !' 1 .

: • • , - , . - . 1
.,'.,' ';!'.' v ! '
'• .;•• i ' • ' 1 '

•! ! 1 •'. ' { •• i '
•:- !• :' '-,
: • • | ; • j It

! ' • • •" f
' ' • •' i *

» • ; « . i : * '
• ' . - - . « . ' • • • -

; » ; . , ' 'V • .''•
.; • • ' •- • 1 •

: "i : •

.- ::
1 i* s

• : i * •
:. i •'>:',
, i . . ,. .
: • : • . • i

; i- -j ;
•• ' I

1 ; • i i
• 1 . •
•i * 1 -
i : • : : .

i . . i i :
. ' i .
I t : • ;

. 1 • :
!

ArfCrr**
,
: ^
. . ' i t *
• : •. t -.
: '. ! ' ; :

• * . '. .

A • : i
i •' 1 • • .- '.

; • i ; • • • » ;
'. i i i '1

; ; : : • • . •

; ; ' ; : ; i i ;
; : • i : • i i •
: i • : i / . i •

'. : i -; : • :i : • M . : i : '
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C h a n n s i • i a « : 2 3 . 2 1 . S 3 D I t e .MO:-; 2 5 = E ;
Run * 7 of 17

2 zapie name. .
Da t a f iI a. . .
He t ho c naae . .

DIRECT EMVIROHMEH7A L 9 / 1 3 - 1 9 , 2 0 / 3 ?
Dl:M245301C
A4

Author . . . . . . . .METHOD 60S /// 60803 JCR
Ins t r-u^ient . . . . . TRACOR 550 w. ECD
Co I umr. . . . . . . . . i 3%3?2230 / I . 93%SF240 1
Nota s . . . . . . . . . .

2UL 1G/100KL

Run t i a*.......33.00 roin
Acq. tta*. ....22:56:02
Stir t ?V. ...... 10 . 00 sec.
Slope sens.....2.00 uv/sec

Area reject.... 300
ft peaks found..3c

Del ay time...0.00 ain.
Aeq. date....MOM 21 SEr 89
End PV.......30.00 sec.

AREA PERCENT REPORT

Peak R.T.(min) R/S Peak name Area ••

1
2
3
4
5

6
7
e
9

10

1 1
12
13
14
15

16
17
18
19
20

21
22
23
11
23

C
C
0
C
0

1
1
1
1
2

2
2
2
3
3

3
4
4
4
S

5
6
7
8

1 2

.268

.446

. 648

. 823

. 948

.182

. 2S7

. 777

. 938

. 200

. 398

. 595

. 837

. 312

. 504

. 703

.065

. 356

. 688

.369

. 945

. 631

.054

. 303

. 294

0 .
1 .
2 .
0 .
1 .

0 .
1 .
0 .
0 .
2 .

0
0 .
4
3
1

3
3
2
4
4

2
2
5
4
1

105
827
048
784
737

26?

. 380
6 1 8

.415
299

. 133
769
. 077
.101
. 129

. 955

. 133

. 504

.414

. 358

. 631

.311

. 370

. 885
3?3

Area Peak Ht .

724
12396
14119
5404

11577

1352
?5 17

-_£i£_Z —— _

2862
15630

913
5298
28105
21377
7781

27268 *^
21601
17263
30433
30041

18138
_^l393flftA
" 3~7 0 I 7

33673
i 0 * ? i

61
1494
1482
1124
1323

380
1331
632
483

1379

124
689
1520
1294
1125,/o

^* 1603
1388
1232
123?
124S

1015
Afc. 877

' 1 1 7 2
906
242

2L

EB
BV
VV
VV
VV

VV
VV
VV
VV
VE

EV
VV
VV
VV
VV

VV
VV
VV
VE
EV

VV
VV
VV
VE
= *•'



2 5
2?
30

3 1
32
3 3
34
35

3 o

T07AL=

1 «!
1 6
18 ,

1?
2 2
24
25 .
2 9

33.

.375

.235

.416

.792

.400

. 2E3

. 600

.133

. 933

5 .
4
c
J .

4
n
3
1
5

2

100

3 1 3
.463
84i

932
.753
.744
691

.366

. 184

.QQC

3 i : 3 0
3 0 9 C 5
4029?

3403?
5 1 9 1

23S13
__\JJL.l 7

36991

1 5 0 5 5

689388

7-; 9
61?
6 ?0

4?0
87
370
171
49?

2C2

VE
5V
VV

Va
£ V
VV
VE
£ E

ES
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Char.na i Tia*:00:12:57 Date:TVE 2c ££
Run *3 :: 17

Sample name . . . . . . . . .DIRECT EMVIROMMEMTAL ? / 1 3 - 1 • . 2 0 / 8 ?
Ca ta fi I a . . . . . . . . . . . 01 :N245501 1
Method r. a a e . . . . . . . . A 4

Au t ho r
I r. s t r u
Co 1 tinn
I-i 3 t e s

Run t i
Acq t
S t a r t
Slope

Area r
# peak

Peak R

1
2
3
4
3

6
7
6
9

1C

1 1
12
13
14
15

16
17
ia
19
20

21
22
22
24
23

Tiant

~a
i n»a
?v

.METHOD 608 /
. . . . . TRACOR 550 w
... i . 3%S?2230/ 1

// 80803 JCR
. ECD
. 93«/.£F240 1

2UL 1C/100KL

. . . . . 3 5 . 00 min. Delay tiice.
. 2 3 3 7 0 3 A«o dj t »
.10 00 s e c .

s e n s . . . . 2. 00 uv/sec.

e j ect . . . . 500
s * o u n d . . 5 3

End PV

..0.00 rain.
. . KOM 23 £ E F 85
..33.00 s sc

AREA PERCENT REPORT

. T.<iain> R/S Peak name Area ft

0
C
0
0
1

1
1
2
2
2

2
3
3
4
4

5
r

6
7
e
8

10
1 1
12
14

. 442

.641

. 820

. 945

.241

. 282
. 765
.012
.168
. 422

. 812

. 026

. 677

.319

. 602

.314

. 888

. 366

. 238

.037

. 720

.173

. 242

.330

.235

1
^
0
2 .
0

C
0
0
0
0

0
0
0
0
c
c
0
c
3
3

0
1
8
6
e

. 553

. 865

. 868

.076

. 370

.404

. 262

. 280

.151

. 232

. 092

. 382

. 210

. 064

. 68.8

.371

. 150

. 222

.111

.636

. 168

. 72 1

. 168

.405

. 83?

Area Peak Ht.

14245
17180
7?9l

1912 0
3411

3717
3321
2523
176C
23 19

247
5 2 3a
1 ? 3 i
392

6326

3419
1377
2043

29656
334?3

1544
15848 Oft
73231
36951
5 1 9 7 1

1606
1652
1410
1329
3 ?1

261
307
221
171
158

12C
403
211
60
445

213
8?

103
1043
1083

92
044 * 1 5

1100
12GO
1342

3L

BV
VV
VV
VV
VV

VV
VV
VV
VV
VV

VV
VV
vs
BV
VE

EV
VV
VV
VV
VE

£5
EV
VV
VV
V s
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'-- . . I, .i ? .fiw *TT fl .is;;

2? .53

T=flp: iso 2ee c
35; ou-i
6=Tf4flfl ID £CD
TPftCOR 559fl -I
TETH'S 608 /389B '8830 /8139

FILE: 1 CflLC-"=TiioP:

«*5. ?T »?'

3 9.5*
•* 9 . 7 4
5 9 .82

70THL

f
9«

19
il
12
17
19
29
21̂̂

23
24
25
2*
27
28
2?•i
32
33

*

4

6
8
S
9

11
12
13
13
15
17
21
23
29

8 t*
• 1
• 1 .

.29

.T4

.32

.66

.74

.34

.51

.82

.99

.62

.42

.39

.46

.36

.*4

.44

.34

.39

.58

1*99
323

1624
£2»
332

1479
798

9289
11932
111*2
18692
33193
47834
29974
*7918
33433
3943

59299
2927«
2234

299
•M5133

DfiTfl STOPftSc NO.

94 CM: i

TMI.C;

= !<-HT
H7I
rs4
!«9«
!33»
\~e.%
1*22
!92
234
431
129
33
369
39
747
779
523
736

1213
1318
743

122S
734
49

«31
t«7»
594
34

B9T
91 ."57
» .4f,
fl ."5*
» .74
9.82
9.93
! .92
t .12
: .20
1 .34
1.52
t .66
3.74
3.34
6.51
8.92
8.99
9.62

11 .42
12.39
13.46
15.36
15.64
17.94
21 .84
23.98
2«.?9

a r
9"
B II
"?(n~>uu
uu
uu
uu
(1 1.1
uu
uu
"8
BB
S3
88
B9
BB
BU
ue
6U
uu
UBeu-SBe»ee
PS
88

99/27/39

HfiMF
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Ch inr.s i

100796

. . .4 Tiaa.OS:34:G2 Dat*:7Vi 2e = i. r
Run * ? c: i

= a - ? i a r.iaa . . . . . . . . . D I R E C T E J I V I RGHI1EH7AL 9 / 1 2 - 1 9 , 2 0 / 8 ?
C i i i : i i a . . . . . . . . . . . D l : N 2 4 5 5 0 1 2

Ay the r . . . . . . . . .METHOD i08 /// 80803 JCR
Instruasnt . 7P.ACGR 510 w. E-ZD
Co I û r.. . . . . . . .1.5*S?22SC/l.?5¥iSF2«Cl
Mot a s . . . . . . . . . .

2UL 1G/10CKL

R u r. t i a* . . . . . . . 3 3 . G G m i n .
A-m t ia« . . . . . 0 0 : 1 5 : 0 - 5
£ '. ar t FV . . . . . . . i 0 . 0 •:• sec .
Slops s«ns. . . . . 2 . C G u v / s « c .

A r e a ra;ect....30C'
# peaks found..34

Dal«.y t i aa . . . Q . G G a i n .
A c q. date....7U E 2 i SEF 99
End PV. . . . . . . 3 •:• GO sac

AREA PERCENT RE

?aak

1
2
3
4
T_

0

r1

2
?

13

1 1
12
13
14
13

16
17
18
19
20

21
22
23
24
7 vt

R . T . • m

G .
0 .
G .
0 .
0 .

1 .
i .
& .
2 .
2 .

2 .
3 .
3 .
4 .
3 .

4.
6 .
7 .
8 .
9 .

10 .
1 1 .
12 .
14 .
I i .

in) ?..'s Peak naa*

273
43 d
658
842
967

207
733
100
254
434

893
125
793
740
670

067
769
458
273
000

483
383
?14
692
400

Ara

0 .
1 .
1 .
C .
1 .

C .
0 .
0 .
0 .
0 .

0 .
0 .
0 .
0 .
c .
c .
0 .
3 .
3 .
0 .

2 .
8 .
6 .
9 .
g

PORT

2. rt

098
471
852
842
230

606
141
136
117
093

058
369
063
682
247

064
137
071
685
276

317
607
485
040
1 2 i

Ar aa F

1038
1 3332
1?539

8891
12?87

6402
1437
1437
1233
986

609
3897
662

7208
2610

674
1432

32429
33913
29 1 1

2 4 4 7 G
' 90* err — nr
69496
95473
6*409

a a k HI-..

82
1679
1718
1323
140 1

4*:
118
127
121
11 7

32
437
92

471
160

24
76

1137
1 1 ?6
133

339
iOdS-*12

: 4 G 5
1444
1 • 2 1

EL

BS
EV
VV
VV
VV

VV
VV
VV
vv
V2

3V
VE
EV
VB
BV

VV
vv
vv
VE
EV

VV
VV
vv
vs
2V



1 2 E
2 a

30

3:
2 2
2 3

TOTALS

22 . ?42
2 - 1 . 9 3 2
2 e 1 8 0

2? . 932
2 2 . 4 C G
24 . 767

I
7
2 .

1 1 .
G
0

100

H i 9

. 8«6
0 1 ?

. ? 3 ~
1 2 *i

. 3 1 4

. 0 0 0

i -i • 5 T
ejjiii—

"'fi 4 i ? 2

1 2 6 0 6 ?
130;
32 i - J

1 0 5 6 1 4C-

2s -{
i-:c 2
72 :

1 1 i 0
•J •*

r •

£-/
V V
V V

vz
r r
^ z
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nytest environmenta ,-nc

SUiROWTE PERCENT RECOVERY SIMWY

Laboratory: NYTEST ENVIMNCNTAL INC. Project No: 89-16154

sno
TRAFFIC

NO.

Blink
1
2
3
4
e

6
7
8
o

10
11
12
13
14
15
16
17
18
20
21
22
23
24
26

<«««««

TOLUENE-OB

175-130)

VOLATILE

BFB

(75-130)

>»»»»»

1,2
DIOLORO-
ETHANE-D4

(75-130)

<««««« BASE Kum>»»»»»

1 1
1 1

NITRO- ! 2-fLUORO- 1TERPHENYL-
KN2ENEHB ! BIPIBnL ! DI4

1 1
1 1

tio-150) : <io-i90) ; cio-iso)
i i

: i
i ii i

: :
i ii *
t ii i

: :
i :
i i

!
i t
1 |
1 1
1 1
1 1

i :
: :
: :
: :
! i
: :
i i
i i
: :
! 1
i ii i
! i
1 1
1 >

<«««««

PKNOL-05

(10-150)

!
!

ACIDS

2-FLUORQ-
nENDL

(10-150)

>»»»»»

2,4,6
TRIBROHO-
PWCL

(10-150)

/PESTICIDES))

»
DIBUTYL-

QUREMIATE

(10-160)

66
1631

45
30
27
25
2
29
33
37

D t
32
36
41
34
35
29
30

5 t
5-1
B
-
-
-

: a

I OUTSIDE BC LIMITS
« ADVISORY LIMITS ONLY

CoMMts:

Volatiles
Seti-Volitiles
Pesticides:

out of
out of

9 out of 2^

outside of
outside of
outside of DC liiits
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jytest environmental,.
SURROBATE PERCENT RECOVERY SUfWY

Laboratory: NYTEST ENVIRONMENTAL INC. Project No: 89-16154

90
TRAFFIC

NO.

27
S-l
S-2
5A

<««««« VOLATILE »)»)»»)

TOLUENE-08

(75-1301

BFB

(75-130)

'

1,2
DIOlGfiO-
ETWNE-04

(75-130)

<««««« BASE NHITRAL»)»»)»)

NITRO-
BENZDC-D5

(10-150)

2-FU00-
BIPfCmL

(10-150)

TERPHENYL-
D14

(10-150)

««««{« ACIDS ))))))»»)

PI€NOL-D5

(10-150)

2-FLUORO-
PKNOL

(10-150)

2,4,6
TRIBflOMO-
p»ea

(10-150)

(PESTICIDES))

tt
DIBUTYL-

QUKNDATE

110-160)

19
104
26

5 1

t OUTSIDE K LIHITS
tt ADVISORY LIMITS (M.Y

CoMRts:

Volatiles out of ; outsidt oi
Scti-Volatiles out of ; outside of
Pesticide*: 1 out of 4 ; outside of C luits
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nyrest environmerr
SOIL Him SPltt/fWTRIJ SPItf DtftlMTE KCCVERY

Contractor:NYTESr EWIROMENTAL INC. Project No: 89-16154

FRACTION

VGA
SflO

SAMPLE NO.

8/N
SNO

SAMPLE NO.

ACID
SNO

SAMPLE NO.

PEST
sno

SftfLf NO.
89-035

COffOUNO

1.1-Oichloroethene
TricMoroethene
Chlorobenzene
Toluene
Benzene

1,2.4-TrichlorooenzeM
Acenaohthene
2,4-flinitrotoluene
Pyrene
IHMtroso-Di-n-Propylawne
1,4-DichIorobenzene

Pentacnlorophenol
Phenol
2-Chlorophenol
4-Chloro-3-«etnylphenol
4-Wtrophenol

Undane
Heptacnlor
Aldrin
Dieldrin
Endrin
4,4'-OOT

QIC. SPIKE
AOOED (ug)

800.00
800.00
800.00

2000.00
2000.00
2000.00

CUGI r

CSU.T

0.00
0.00
0.00
0.00
0.00
0.00

crwL4JnL*

MS

893.08
All COTOO-wT

902.56
1606.69
2148.40
3900.76

I
RECOVERY

111.64
120.82
112.82
80.33

107.42
175.041

mr
RSO

910.94
1020.30
920.60

1638.68
2293.67
3570.98

yA
RECOVERY

113.87
127.54
115.08
82.93

114.68
178.551

.

1.98
5.41
1.98
3.18
6.54

K UNITS I

RPO

22
24
21
21
21

23
19
47
36
38
27

47
35
50
J3
50

50
31
43
38
45

1.99 ! 50

RECOVERY

59-172
62-137
60-133
59-139
66-142

38-107
31-137
28-69
35-142
41-126
28-104

17-109
26-90
25-102
26-103
11-114

46-127
33-130
34-132
31-134
42-139
23-134

f ASTERISKED VA11ES ARE OUTSIDE QC LIMITS.

RPO: VQAs out of joutside K littts RECOVERY VQA'5 out of jcutside OC luits
B/N cut of loutiide OC luits B/N out of (outside K luits
ACID out of ;outsjde OC Huts ACIDS out of ,-outside QC luits
PEST 0 out of 6 {outside OC luits PEST 2 out of 12 joutside OC luits

Counts:
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J

1
J

lyiusrenvironmerv
ICTHOD ELANX SUTWtt

Ccntrxtor:NYTEST INC. Project No: 89-16154

FILE ID

Blink

OATEOF
ANALYSIS

09/22/99

FRACTION

Pest

MATRIX

K»tf

OK.
UWL

HM

IN5T. »

330H

CASNlrtO CONPOMD ( HSL.TIC OR INMWf )

No Ct»pounds Fouid

OMC. UNITS CRDL

Coewnts:
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REFERENCE NO. 30
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NUS CORPORATION AND SUBSIDIARIES TELE CON NOTE

CONTROL NO.: OATf HME:

DISTRIBUTION:

flit:

•ETWEEN: ! C/// PHONE:

AND:

(NUS)

DISCUSSION:

//!/

W tr&r:

l)f/#»&

ACTION ITEMS

V_>

MUSMTWWMOMM

far
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REFERENCE NO. 31
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ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF ENFORCEMENT

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
BUILDING 53, BOX 25227. DENVER FEDERAL CENTER

OCNVtR, C9UMAOO B0225

DATE August 2, 1990

MEMORANDUM

SUBJECT: NEIC Report Regarding Long Island Tungsten Site Analyses

FROM: Charles R. Aschwanden, Acting Chief f/JL ^ £/v/-
Enforcement Specialist Office '

TO: Douglas R. Blazey, Esq.
Regional Counsel
U.S. EPA, Region II

Barbara Metzger, Director
Environmental Services Division
U.S. EPA, Region II

Attached is the subject report. If there are any questions, please contact
Mike Ketterer at FTS 776-5132.

Attachment
^__

{Chief, Surveillance and Monitoring Branch, ESD, EPA
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ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF ENFORCEMENT

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
BUILDING 53. BOX 25227, DENVER FEDERAL CENTER

DENVER. COlOftADO 80725

DATE August 1, 1990

MEMORANDUM

SUBJECT

FROM:

TO

SUMMARY

Analytical Results for Samples from the Long
Island Tungsten CERCLA Site, Glen Cove, NY

Michael E. Ketterer, Ph.D.
NEIC Project Coordinator

Joe H. Lowry, Chief
Chemistry Branch

On June 18, 1990, NEIC received custody of eleven water
samples and eighteen soil/sediment samples. Tungsten was
determined in the water and solid samples using inductively
coupled plasma mass spectrometry (ICP/MS). Analytical
results indicated the presence of tungsten in the water and
solid samples at unusually elevated levels.

Qualitative analysis by ICP/MS indicated the presence
of the following suite of elements in one or more of the
water samples: copper, zinc, arsenic, molybdenum, antimony,
tungsten, lead, bismuth, thorium, and uranium. Tests for
the fused solid samples indicated the presence of the
following group of elements at elevated levels in one or
more of the samples: manganese, iron, copper, zinc,
arsenic, niobium, molybdenum, silver, tin, antimony, rare
earth elements, tantalum, tungsten, lead, bismuth, thorium,
and uranium.

WATSR SAMPLES

Eleven water samples were received in one-liter
polyethylene bottles. Visual inspection indicated that no
filtration had been performed; the pH of all samples was
close to 7.0, suggesting that no preservation had been
performed. Addition of an acid preservative is not
recommended for samples in which tungsten is to be
determined, since insoluble tungstic oxide can slowly form
at pH's lower than 3. The water samples were filtered at
NEIC through a 0.45 urn membrane unit; two subsanples were
prepared. One subsample was left unpreserved (for tungsten
determinations) , and a second was preserved with nitric acid
to a pH of less than 2; the latter portions were archived.

Tungsten was determined in the filtered, unpreserved
portions by ICP/MS. Iridium at 0.5 mg/liter was used as an
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internal standard. The nass spectrometer was used in the
low resolution node, with multichannel monitoring (i.e.
selected ion monitoring) to collect a total of 15 seconds of
data per analytical mass. Tungsten was monitored at m/z
182, 183, and 184; iridium was monitored at m/z 191 and 193.
Calibration was performed with standards containing 0,
0.050, 0.100, 0.250, 0.500, and 1.00 mg/L tungsten in
deionized water. The calibration was verified with the
analysis of the 0 mg/1 tungsten standard and one of the
tungsten-containing standards approximately every 10
samples. Samples containing greater than 1 mg/L tungsten
were diluted appropriately. Five laboratory blanks were
prepared from deionized water; these were filtered in the
same manner as the samples. The five laboratory blanks were
evenly interspersed amongst the samples; the results were
used to calculate a detection limit of 0.002 mg/L tungsten
(3.75*S.D., where 3.75 is the t-factor for four degrees of
freedom, 99% C.L. ). Precision and bias of the results were
estimated through triplicate determination of tungsten in
three samples, and the determination of tungsten in three
spiked samples.

Analytical results for the determination of tungsten in
water are presented in Table I. Table II lists precision
and accuracy results for these determinations.

SOIL AND SEDIMENT SAMPLES

Eighteen soil and sediment samples were received in
eight ounce glass jars. The custody sheets identified two
jars from Station S-l; only one jar was received. The
custody sheets also identified a sample SED-1; no sample
SED-1 was received, although a SED-4 was received which was
not mentioned on the sheets. These samples were received in
an as-collected state and were processed at NEIC to produce
subsamples representative of the material received. Excess
water present in some of the samples was decanted and
discarded. All samples were dried to constant weight at 90°
c (about 72 hours) . The entire sample was sieved with a 25
mesh sieve; aggregates were broken up using light mashing in
an agate mortar and pestle; the +25 mesh material was
archived. For most samples, the +25 mesh material contained
extraneous material such as pebbles, twigs, and decaying
vegetable matter. A portion of the -25 mesh material (about
30 g) was split out and ground to - 100 mesh using a
motorized ceramic mortar and pestle. Sea sand was used to
decontaminate the grinding apparatus between samples; ground
and unground sea sand was analyzed, and no tungsten
contamination was found to originate from the grinding
apparatus. The -100 mesh ground subsample was suitable for
fusion.
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Samples were fused by combining -0.25 g of ground
sample with 2.0 g of KOH in a pyrolytic graphite crucible.
The crucibles were placed in an electric muffle furnace, and
were heated stepwise for one hour at three temperatures:
150°, 300°, and 450° C. The melts were permitted to cool
and were dissolved in deionized water, nitric acid, and
hydrogen peroxide. The samples were brought up to 100 ml,
and were filtered using a 0.45 urn membrane filter unit. The
final sample matrix contained 2 g of KOH, to which 6 ml of
70 wt.% HNCU and 1 ml of 30 wt.% H2O2 had been added to form
an acidified potassium nitrate matrix. Precision and bias
of the results were estimated through the preparation of
five fusion blanks, the duplicate fusion of USGS Exploration
Sample GXR-3, the triplicate fusion of two samples, and the
fusion of two samples which were spiked prior to fusing. In
addition, as mentioned above, grinding apparatus decontami-
nation samples were fused.

Tungsten was determined in the fused solid samples
using ICP/MS; the procedure was as mentioned above for water
samples. Iridium was again used as an internal standard.
All fusion blanks and samples were diluted twentyfold with
deionized water prior to ICP/MS analysis in order to reduce
the dissolved salts concentration to a tolerable level.
Standards for solid sample analysis were matrix-matched to
contain the same level of KNO3 as the samples. The linear
calibration range for tungsten determination in fused
samples was 0-2.0 mg/1. Measurement triplicates and post-
digestion spikes were also performed. A detection limit of
50 ing/Kg tungsten was calculated based on the results of the
five interspersed fusion blanks, using the previously
mentioned protocol, and including the overall sample
dilution correction factor of 8000.

Analytical results for the determination of tungsten in
solid samples are presented in Table III. Table IV depicts
precision and accuracy results for these determinations.

ICP/Mfl MULTIELEMENT 8CREBMIMQ ANALYSIS

The water and fused solid samples were analyzed
qualitatively by ICP/MS. Mass spectra were acquired in the
mass range 52-240 using multichannel (peak-hopping)
scanning, with a measurement time of 0.3 seconds per mass.
Blanks and multielement comparison standards were also
scanned. These tests indicated the presence of the
following suite of elements in one or more of the water
samples: copper, zinc, arsenic, molybdenum, antimony,
tungsten, lead, bismuth, thorium, and uranium. Tests for
the fused solid samples indicated the presence of the
following group of elements at elevated levels in one or
more of the samples: manganese, iron, copper, zinc,
arsenic, niobium, molybdenum, silver, tin, antimony, rare
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earth elements, tantalum, tungsten, lead, bismuth, thorium,
and uranium.
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TABLE Z. Results for the Determination of Tungsten by
. ICP/MS in Water Samples from the Long Island Tungsten
a CERCLA Site, Glen Cove, NY

SAMPLE TUNGSTEN, mg/L

SW-1 0.837

SW-1A 4.89

SW-2 2.46

SW-2A 9.01

SW-3 4.06

SW-4 0.811

SW-6 0.176

SW-7 0.037

SW-8 0.003

SW-9 0.014

SW-10 41.0
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TABLE II. Precision and Bias Results for the Deternination
of Tungsten by ICP/MS in Water Samples from the Long Island
Tungsten CERCLA Site, Glen Cove, NY

A. TRIPLICATE RESULTS.

SAMPLE TUNGSTEN, Bg/L RELATIVE STANDARD DEVIATION

1.2 %

0.1 %

2.7 %

SW-1

SW-6

SW-10

0.837

0.176

41.0

B. SPIKE RESULTS.

SAMPLE TUNGSTEN, «g/L SPIKE LEVEL PERCENT RECOVERY

SW-1

SW-6

SW-10

0.837

0.176

41.0

1.00

0.250

25.0

105

101

90
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-, TABLE III. Results for the Determination of Tungsten by
j ICP/MS in Solid Samples from the Long Island Tungsten
* CERCLA Site, Glen Cove, NY

SAMPLE TUNGSTEN, Bg/Xg (DRY WEIGHT BASIS)

S-l

SED-1A

S-2

SED-2

S-3

SED-3

S-4

SED-4

S-5

S-6

SED-6

S-7

SED-7

S-8

SED-8

S-9

SED-9

S-10

930.

19800.

42700.

10700.

11000.

8540.

9530.

9110.

28500.

6350.

1040.

1350.

600.

960.

160.

12000.

3820.

370.
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J TABLE XV. Precision and Bias Results for the Determination
of Tungsten by ICP/MS in Solid Samples from the Long Island
Tungsten CERCLA Site, Glen Cove, NY

A. TRIPLICATE RESULTS.

SAMPLE TUNGSTEN, N6/XO

S-l 930.

SED-4 9110.

B. SPIKE RESULTS.

SAMPLE TUNGSTEN, MG/XG

S-l 930.

SED-4 9110.

RELATIVE STANDARD DEVIATION

3.7%

2.0%

SPIKE LEVEL

4820.

4820.

PERCENT RECOVERY

100

117

C. GXR-3 QUALITY CONTROL SAMPLE RESULTS.

USGS PUBLISHED RESULTS* RESULTS, THIS STUDY

11100 +/- 1100 mg/kg W 12300, 12200 mg/kg W

aGladney, Burns, and Roelandts, Geostandards Newsletter,
8, pp. 119-154 (1984)
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TO: Dr. Richard Spear DATE: June 11, 1990
FROM: Raymond J. Bath
SUBJECT: LI Tungsten - NEIC Analyses

Per my discussions with Mike Kitterer of NEIC, Denver, CO (303-236-5132),
NEIC has agreed to assist us In the tungsten analysis of the soil and water
samples using ICP-M5. The FIT has collected 20 soil samples and 22 water
samples. The water samples are not acidified. The samples are scheduled
to be shipped on June 15 with a full report by Aug. 1. NEIC requests a letter
from you requesting the regions help for this analysis.

The letter should be adressed to:

Mike Kitterer
NEIC. Bldg. 53, Door Wl
Box 25227
Denver Federal Center
Denver, CO 80725
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THE MINERALOGY OF TUNGSTEN

by Daniel E. Russell
Harbormaster
City of Glen Cove

INTRODUCTION

Tungsten occurs in nature as a principal component of only 29
known mineral species [Table I]. Of these species, most are
tungstates, oxides, or hydroxides; only three sulphides
(tungstenite, as 2H and 3R dimorphs, and kiddcreekite) and one
silicate (scheteligite) have been identified to date. This can be
explained by tungsten's strong affinity for oxygen. Although
tungsten may have a valency of +2, +4, +5 and +6, its occurrence
in mineral species is predominantly as hexavalent W.

Only scheelite and the principal members of the wolframite
series (wolframite, huebnerite, and ferberite) are of economic
interest. The crystallochemical properties of these four species
have been summarized in the appendix to this paper.

ISOMORPHISM IN THE TUNGSTEN MINERALS

A variety of isomorphous substitutions are possible within
the tungsten minerals, based on ionic radii and valence
requirements.

Predominant among these is the substitution of Mo for W. The
ionic radius for Mo*6 is 0.59 A which is identical to the ionic
radius of W** at 0.59A. A theoretical isomorphous series exists
between scheelite (CaWO4) and powellite (CaMoOJ; however, it should
be noted that not all intermediate compositions have been observed,
giving rise to the informal varietal names of "molybdoscheelite"
(containing about 8% Mo), "seyrigite" (containing about 24% Mo),
and "tungstopowellite" (containing about 10 to 14% W). A similar
W/Mo isomorphous series has been hypothesized with stolzite (PbWO4)
and wulfenite (PbMoO4); an intermediate variety, "chillagite",
containing between 21 and 29.5 % W has been observed. However,
although trace amounts of Mo have been observed, there is little
evidence of any isomorphous series existing between members of the
wolframite series and their theoretical molybdenum end members of
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MnMoO4 and FeMoO4.

Nb and Ta are also capable of substituting in part for W.
Substitution of up to 2% Nb or Ta is not uncommon, and a niobian
wolframite from Mozambique, containing more than 20% by weight of
Nb205, has been reported. Further, W may substitute for Nb and Ta
in many of the species of those elements. Columbites with 1% W are
not uncommon, and a columbite with 13% W has been observed. In such
instances, W recovery ancillary to recovery of Nb/Ta from such ores
would be economically feasible. Special note should be made of the
similarity of the wolframite series and columbite series crystal
lattices. Similar substitution has been observed in tapiolite,
dimorphous with tantalite.

Ti may also substitute in part for W, especially in Nb-Ta
containing systems such as yttrocrase and scheteligite. The W-Ti
system appears to be little explored in the literature.

Hexavalent Re has an ionic radii very similar to W and Mo
(0.60 A), and could in theory substitute for W. However, the author
is not familiar with any reports of Re-bearing wolframite series
or scheelite. It is probable that Re levels are instead strongly
depleted by xllization of molybdenite earlier in the paragenetic
sequence, as Re concentration in that species is well documented.
Re-bearing tungstenite is a theoretical possibility.

With regards to possible substitutions for Fe and Mn in the
wolframite series, both Sc and REB's have been noted. Zn replaces
part of the Fe in sanmartinite, an uncommon member of the
wolframite series reported from Los Cerillos, Argentina.

There has been much written about the potential substitution
of Ca for Fe-Mn; the observed solid solution data appears somewhat
contradictory. Bxsolution of scheelite in ferberite has been
observed. In general, under ambient conditions Ca cannot replace
Fe-Mn at levels greater than 1%, but under conditions of elevated
temperature (1,100 degrees C) 10 mol % MnWO4 can be dissolved in
scheelite, and 2.5 mol % CaWO4 can be dissolved in huebnerite.

Cu can substitute in part for Ca, replacing about 4% of Ca in
the scheelite variety "cuproscheelite". A cuprian tungstate or
hydroxyltungstate, cuprotungstite, is known but is poorly defined,
and there is insufficient data to determine whether or not it
represents a Cu end-member in a possible solid solution series with
scheelite. There is some preliminary indications that its symmetry
is tetragonal.

There appears to be little information on the substitution of
7 and REE's for Ca in scheelite, despite the similarity in ionic
radii, and the frequency with which this substitution occurs in
other species.
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-Ji DESCRIPTION OF THE TUNGSTEN MINERALS
1 It will be noted that tungsten minerals fall genetically into
J two distinct groups: primary species (such as wolframite and

scheelite), and secondary species formed by the alteration of
~! primary W species. The later consist of W oxides and hydroxides

(the "tungsten ochres"), many of which conform to variants of
tungstic acid salts, mixed with other metallic cations.

' The following species have been identified as containing W as
a primary constituent. Varietal names, not recognized by IMA as
discreet species, are given in quotation marks.

The up!ffrainite series consists of four mineral species, ferberite,
-. huebnerite. wolframite, and ffflfintiirtili"1*16• which can be regarded

essentially to be a isomorphous series of monoclinic (pseudo-
orthorhombic) iron, manganese and zinc tungstates. Ferberite is the
iron end-member, and huebnerite is the manganese end member, while
MQl.fTTfl1lfll1t'? comprises intermediate compositions. Excepting the
rather rare sanmartinite, these species, together with scheelite,
compose the primary W ore minerals. The members of the wolframite
series contain about 76% W03. A detailed summary of the
crystallochemical properties of these species are provided in the
appendix. Differentiation of the various members of the wolframite
series is largely by convention only. Ferberite traditionally

v, contains no more than 20% dissolved huebnerite, while huebnerite
traditionally contains no more than 20% dissolved ferberite. Any
mineral containing intermediate values is deemed wolframite. The
miscibility of the Fe and Mn end members appears to be complete at
temperatures of formation greater than 400 degrees C; below that
temperature, nearly pure end members are formed. Concentric zoning
within xls due to differing Fe/Mn ratios are commonly observed,
caused by variations in formation temperature and pH (ferberite
requires an acid solution, while huebnerite requires a neutral to
alkaline environment). Sanmartinite is the iron-zinc end member of
the series, and is extremely uncommon, to date being only reported
from Los Cerillos, Argentina. "Reinite" is polycrystalline
ferberite pseudomorphous after scheelite. "Niobian wolframite" is
a high-Nb (20 wt% Nb20s) variety reported from Mozambique.

Scheelite is a tetragonal calcium tungstate which forms a solid
solution series with powellite (CaMoO4). A summary of its
crystallochemical properties is given in the appendix. Along with
members of the wolframite series, scheelite comprises the primary
W ore species, containing 80.5% W03 when Mo contamination is
absent. Xls often display concentric zonation, usually due to
variations of Mo content. Fluorimetry can rapidly assess the
presence of Mo contamination in scheelite above 0.3% based on the
consistent, nearly diagnostic response of scheelite and powellite
under ultraviolet radiation at 254 nanometers. Scheelite with a Mo
content of 0.0 to 0.3 % displays a strong blue-white response; at

NS_X between 0.3 to 1.0 % Mo, the response is an intense white; greater
percentages of Mo change the fluorescent response to golden-yellow.
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The fluorescent response of powellite is a golden-yellow to yellow-
brown. Varieties between the pure end members of scheelite and
powellite include "molybdoscheelite" (8% Mo), "seyrigite" (24% Mo)
and "tungstopowellite" (14% W). "Cuproscheelite" contains 4% Cu;
whether or not this variety represents an intermediate composition
between scheelite and cuprotungstite is uncertain. The
crystallographic data on cuprotungstite is presently inadequate,
and while the implied tetragonal symmetry is suggestive, the
existence of an isomorphous series between the two species is not
confirmed.

Stolzite is a tetragonal lead tungstate, dimorphous with raspite.
It is isostructural with scheelite and forms an isomorphous series
with wulfenite (PbMoOJ . It is a common species in oxidized zones
associated with N deposits. "Chillagite" is a W-bearing (ca. 25 %
) wulfenite.

Raspite is a monoclinic lead tungstate, dimorphous with stolzite.
Its crystal structure is similar to wolframite series minerals,
but no solid solution series between them appears to exist. At 400
degrees C, the raspite lattice inverts to that of stolzite.

MW9tungstite is an isometric aluminum tungsten oxide-hydroxide,
and is the Al analogue of ferritungstite. The crystallochemical
properties of the species are poorly defined. Fe may be present
indicating a limited solid solution series with ferritungstite.
Analyses indicate the presence of non-stoichiometric Pb (as much
as 10 wt %), Ca, and zeolitic water in some specimens.
Alumotungstite was first reported from Malaysia, associated with
yttrotungstite an alteration product of primary W species. {Ref:
Min.Rec. Vol.12, 82-85 (1981)}

Anthoinite is a hydrous aluminum tungsten oxide-hydroxide, of
either monoclinic or triclinic symmetry. It is derived from the
alteration of primary W species. {Ref: Min.Rec. Vol.12, 82-85
(1981)}

Cerotunastite is a monoclinic cerium hydroxyl tungstate, and may
be regarded as the Ce analogue of yttrotungstite. Other REE's
(especially Nd) may replace Ce, and a total of 24% REE oxides may
be present. An alteration product of primary W species. {Ref:
Amer.Min. Vol. 57, 1558 (1972)}

Cuprotuncrstite is a tetragonal copper hydroxyl tungstate. The
species is poorly defined. Although some early workers have
suggested that cuprotungstite may be the end-member in an
isomorphous series with scheelite, it appears more probable that
the species is derived from the alteration (with addition of Cu)
of scheelite. {Ref: Amer.Min. Vol.17, 234-237 (1932)}

Ferritungstite is an isometric (originally described as tetragonal)
hydrous iron tungsten oxide/hydroxide derived from the alteration
of primary W species. Al is present in some analyses indicating a
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limited solid solution series with its Al analogue,
aluminotungstite. Non-stoichiometric Pb and Ca are sometimes
present, as well as zeolitic water. XRD data indicates a structural
similarity to members of the pyrochlore group, especially koppite.
The species was first described from Washington, USA, in 1911.
{Ref: Min.Rec. Vol.12, 82-85 (1981)}

Hvdrotunostite is a monoclinic (pseudo-orthorhombic) hydrous
tungstic acid, H2WO4+H,0. The water appears to be zeolitically
bound, being driven off at ca. 120 degrees C. It occurs as an
alteration product of primary H species. {Ref: Amer.Min. Vol.29,
192-210 (1944)}

Jixianite is an isometric lead tungsten iron oxide/hydroxide,
structurally related to the pyrochlore and stibiconite groups.
{Ref: Amer.Min. Vol. 64, 1330 (1979)}

Kiddcreekite is a isometric copper tin tungsten sulphide, Cu6SnWS8/
first reported in 1985. It is isostructural with hemusite
(Cu6SnMoSa) and it is probable that a solid solution series exists
between these two analogues. The type locality is the Kidd Creek
Mine, Timmons, Ontario, Canada. {Ref: Amer.Min. Vol. 70, 437
(1985); also Can.Min. Vol 22, 227-232 (1984)}

Meymacite is an amorphous hydrous tungstic acid with a composition
similar to hydrotungstite. It is the X-ray amorphous analogue of
tungstite. It occurs as an alteration product of primary W species.
{Ref: Amer.Min. Vol.53, 1065 (1968)}

Moororoite is a triclinic hydrous tungsten aluminum hydroxide,
derived from the alteration of primary W species. {Ref: Amer.Min.
Vol. 58, 1112 (1973); Vol. 70, 1334-1335 (1985); Min.Rec. Vol 12,
83 (1981)}

Phy1lotunastite is an orthorhombic hydrous calcium iron hydrogen
tungstate, recently reported from the Clara mine in W. Germany. An
alteration product of primary H species. {Ref: Amer.Min. Vol. 71,
846 (1986); also Walenta (1984)}

Qitianglinite is an orthorhombic iron niobium tungsten oxide.

Rankachite is a recently-described orthorhombic hydrous calcium
iron vanadium tungstate from the Clara mine in West Germany. It is
an alteration product of primary H minerals. {Ref: Amer.Min. Vol.
70, 876 (1985); also Halenta and Dunn, 1984}

Russellite is a tetragonal bismuth tungstate derived from the
alteration of primary W species. It is isomorphous with
koechlinite, BijMQOj. {Reft Amer.Min. Vol 23, 121 (1938)}

Scheteliaite is a complex orthorhombic/pseudoisometric oxide-
hydroxide of the general formula X2T.O6(0,OH), where X - Ca,Y,Sb,Mn,
and Y = Ti,Ta,Nb,W. It may be a member of the pyrochlore group. It
is usually metamict. {Ref: Amer.Min. Vol.23, 293 (1938)}
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^ Tunaatanite la a tungsten sulphide. Until the discovery of
-n kiddcreekite, it was the only known sulphide of tungsten. Its

i occurrence is extremely rare. Two modifications exist: 2H, which
^ is hexagonal and is isostructural with molybdenite-2H; and 3R,

which is trigonal and is isostructural with molybdenite-3R. A
complete solid solution series appears to exist between the

-j respective dimorphs of tungstenite and molybdenite. It is possible
that the tungsten equivalent of the amorphous molybdenum sulphide

: jordisite may exist. {Ref: Amer.Min. Vol.3, 30 (1918); Can.Min.
j Vol.10,729-732 (1970)}

Tunostite is naturally occurring tungstic acid, H2N04, xllizing
, in the orthorhombic system. It occurs as an alteration product of

J primary W species. {Reft Amer.Min. Vol.29, 192-210 (1967)}

"! Uranotunostite is an orthorhombic hydrous barium uranium iron
uranyl hydroxyl tungstate, recently discovered at the Clara Mine,
W.Germany. An alteration product of primary W species. {Ref:
Amer.Min. Vol.36, 487 (1985); also Walenta (1985)}

Welinite is essentially a hexagonal tungsten manganese
hydroxysilicate. The proportions of W to Mn are variable,
indicating a possible solid solution series between theoretical
pure Mn and H end-members. W has been reported to replace Mn to
about 15 mol %. Traces of Fe, Sb and Mg were observed. The type
locality is Langban, Sweden, a location long noted for aberrant

W mineralogy. {Reft Amer.Min. Vol.53, 1064 (1968)}

Wolframoixiolite is a monoclinic (?) oxide of the general formula
X206, where X » Nb,Ta,W,Fe,Mn,Ti,Zr,U,Ca,Mg. At present, the
structure has not been adequately characterized, and Fleischer
comments that its species status is dubious. The initial
description showed additional traces of Ti,Zr,U,Ca,and Mg at about
0.05 mol % or less, plus water. Radiogenic haloes in surrounding
microcline were noted. The anisotropy of the specimens indicates
a general absence of extensive metamictization. {Ref: Amer.Min.
Vol. 55, 318 (1970)}

Yttrocrase is an orthorhombic oxide with the general formula
XT (0,OH)6, where X » Y,Th,U,Ca and Y = Ti,Fe,W. It is structurally
related to euxenite. Specimens containing up to 1.8% WO3 have been
observed. It is usually metamict.

Yttrotunastita is a monoclinic yttrium lanthanum hydroxyl
tungstate. The species exhibits extensive isomorphous substitution
of Y group and La group elements, with the ratio of Y group
elements to La group about 3tl. The total of REE's is about 21%.
"Thorotungstite", once thought to be a discreet species, is now
classed as a Th-bearing variety of Yttrotungstite. An alteration
product of primary W species. {Reft Amer.Min Vol.36, 641 (1951)}
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TABLE I:

GLOSSARY OF TUNGSTEN MINERALS

Alumotungstite

Anthoinite

Cerotungstite

Cuprotungstite

Ferberite

Ferritungstite

Huebnerite

Hydrotungstite

Jixianite

Kiddcreekite

Meymacite

Mpororoite

Phyllotungstite

Qitianglinite

Rankachite

(W,A1)(0,OH)3
Isometric

WA1(0,OH)3
Triclinic

CeW203(OH)3
Monoclinic

Cu.(W04)(OH)2
Tetragonal

FeWQ4
Monoclinic

CaJe2Fe2(W04)7+9H20
Tetragonal

MnW04
Monoclinic

H,1«04+HO
Monoclinic

Pb(W,Fe)2(0,OH)7
Isometric

Cu(SnWSe
Isometric

W03+2H20
Isometric

WU03(OH),+2H20
Triclinic

CaFe3H(WO ) <+4H20
Orthorhombic

horhombic

CaFeV4W8O3 +6H20
Orthorhomb ic
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Respite

Russellite

Sanmartinite

Scheelite

Scheteligite

Stolzite

Tungstenite-2H

Tungstenite-3R

Tungstite

Uranotungstite

We Unite

Wolframite

Wolframoixiolite

Tttrotungstite

PbW04
Monoclinic

Bi,W06
Tetragonal

(Zn,Fe)WO4
Monoclinic

CaW04Tetragonal

(Ca,Y,Sb,Mn)2(Ti,Ta,Sb,W)206(0,OH)
Orthorhombic

PbWO4
Tetragonal

WS2
Hexagonal

WS.
Trigonal

WO.+HjO
Orthorhombic

(Ba,Pb,Fe) (U02)2(W04) (OH)4+12H20
Orthorhombic

(Mh,W)1.x(Mn,WfMg)3.YSi(0,OH)7
Hexagonal
(Fe,Mn)WO4
Monoclinic

(Nb,W,Ta,Fe,Mn)3O6
Monoclinic

(Y,Th,Ca,U) (Ti,Fe)2(0,OH)6
Orthorhombic
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WOLFRAMITE

Formula: (Fe,Mn)WO4
Crystal System: Monoclinic Crystal Class: 2/m

Space Group: P2/c Z = 2

Lattice Constants:

a: 4.78
b: 5.73 betas 89 34'
c: 4.98

Axial ratio asbscs » 0.8343:1:0.8692

Prominent Powder XRD Liness

I dA I dA

6 4.78 1 1.881

5
5
10
9
3
4
1
2
1
1
2
1
1
1

3.761
3.673
2.968
2.946
2.864
2.488
2.460
2.392
2.217
2.217
2.202
2.023
2.010
1.911

1
2
1
2
2
2
1

1.836
1.775
1.733
1.729
1.719
1.716
1.594

RADIA
Lambd
Filte

CuKal
1.54056
Ni

Optical Constants:

alpha: 2.26 to 2.31
beta : 2.32
gamma: 2.42 to 2.46

Optically + 2V - 75

Indices decrease with increasing substitution of Mn for Fe,

Pleochroism: Weak reflection pleochroism noted.
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i
Anisotropism: Distinct but not strong; brown to yellow-brown to green
with uncrossed nicols. Red internal reflections common.

Reflectance Data (Polished Section):

Wavelength

420
440
460
480
500
520
540
560
580
600
620
640
660
680
700

R(max) R(min)

19.0
18.4
18.0
17.7
17.4
17.2
17.0
17.0
16.9
16.9
16.9
16.8
16.7
16.7
16.6

16.5
16.0
15.7
15.5
15.2
15.1
15.0
15.0
14.9
14.9
14.9
14.9
14.9
14.9
14.9

Hardness: Mohs = 4.0 to 4.5
VHN100 = 312 - 342

Specific Gravity:
7.371

(Meas.)
(Calc.)

Cleavage: {010} perfect
Fracture uneven. Brittle.

Habit: Xls usually short prismatic; also long prismatic, slightly
tabular on {100}. Sometimes tabular or equant. Frequently striated
parallel to direction of elongation. Lamellar or massive granular.
Rarely as intergrown masses of acicular xls.

Twinning: Common on {100} or {023}

Color: Dark grey-black, brownish-black to iron-black.
Transparent to opaque.

Luster: Submetallic
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x̂J Streak: Reddish brown to brownish-black to black

Chemistry* Iron manganese tungstate.
A complete solid solution series exists between ferberite (FeWOJ

and Huebnerite (MnW04). By convention, ferberite contains no more than
20 atomic percent substitution of Mn; wolframite contains 20 to 80
atomic per cent Mn by substitution, and huebnerite contains 80 atomic
per cent substitution or greater of Mn. Ca may occur in trace
quantities, possibly due to microscopic inclusions of scheelite. Nb and
Ta have been reported in percentages to 2.2 weight per cent as
(Nb,Ta)205; whether these elements occur via direct lattice substitution
or as microscopic inclusions of columbite/tantalite is unknown. Trace
amounts of Sc,In,Ti,V,Mo, and Al have been reported.

Zoning due to variations in xl chemistry has been noted in the
series.

Mode of Occurrence: Chiefly in high- temperature hydrothermal ore veins
and quartz veins associated with granitic bodies; in medium- temperature
hydrothermal veins; infrequently in epithermal veins. As placer
deposits .

Occurrences: South Dakota; New Mexico; Arizona; Canada; Argentina;
Bolivia; France; Spain, Portugal; Germany; Czechoslovakia; USSR;
Malaysia; Burma; Iran; Korea; Japan; Australia; South Africa; Namibia;
China .

Common Mineral Associations: scheelite, arsenopyrite, stannite,
stannoidite, mawsonite, native gold, bismuth, bismuthinite, tetradymite,
molybdenite.
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FERBERITE

Formula: FeWO4

Crystal System: Monoclinic

Space Group: P2/c

Lattice Constants:

Crystal Class: 2/m

Z * 2

a: 4.730
b: 5.703
c: 4.952

Axial ratio a:b:c:

betas 90

0.828:1:0.870

Prominent Powder XRD Linesi

I dA . I dA I dA

2
8
6
5
10
2
6
6
1
2

5.72
4.69
3.75
3.65
2.94
2.85
2.476
2.470
2.440
2.366

5
5
2
2
1
1
1
2
5
5

2.195
2.189
2.047
1.999
1.900
1.870
1.819
1.763
1.711
1.708

1
4
1
2
2
1
1

1.586
1.504
1.453
1.436
1.429
1.318
1.316

[JCPDS/ICDD]

RADIATION: CuKal
Lambda: 1.54056
Filter: Ni

Optical Constants:

alpha: 2.255
beta : 2.305
gamma: 2.414

Optically +

{Li}

2V = 68

Indices decrease with increasing substitution of Mn for Fe.

Pleochroism: Weak reflection pleochroism noted.

Anisotropism: Distinct but not strong; brown to yellow-brown to green
with uncrossed nicols.
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Reflectance Data (Polished Section):

Wavelength

420
440
460
480
500
520
540
560
580
600
620
640
660
680
700

R(max)

19.2
18.9
18
18
18
18
18
18
18.6
18.6
18.6
18.5
18.3
18.1
18.0

R(min)

4
3

16,
16
16.2
15.9
16.0
16.0
16.0
16.0
15.8
15.8
15.7
15.6
15.5
15.4
15.5

Hardness: 4.0 to 4.5

7.51
7.518

Specific Gravity:

Cleavage: {010} perfect

(Meas.)
(Calc.)

Habit: Commonly elongated [010], tabular on {001}; less frequently,
short prismatic [001] and tabular on {010}. Xls frequently have wedge-
shaped appearance. Frequently striated on [001]. As groups of bladed
xls; massive.

Twinning: Common on both {100} and {023}. Usually as simple contact
twins with composition face (100) or (001). Also as interpenetration
twins, resembling Carlsbad twins. Rarely exhibiting lamellar twinning.

Color: Black

Luster: Submetallic

Streak: brownish-black to black

Chemistry: Iron tungstate.
A complete solid solution series exists between ferberite (FeWOj

and Huebnerite (MnW04). By convention, ferberite contains no more than
20 atomic percent substitution of Mn; wolframite contains 20 to 80
atomic per cent Mn by substitution, and huebnerite contains 80 atomic
per cent substitution or greater of Mn. Ca may occur in trace
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quantities, possibly due to microscopic inclusions of scheelite. Nb and
Ta have been reported in percentages to 2.2 weight per cent as
(Nb,Ta)2O5; whether these elements occur via direct lattice substitution
or as microscopic inclusions of columbite/tantalite is unknown. Trace
amounts of Sc,In,Ti,V,Mo, and Al have been reported.

Zoning due to variations in xl chemistry has been noted in the
series.

Mode of Occurrence: Primarily in high-temperature hydrothermal ore veins
and in quartz veins associated with granitic rocks.

Occurrencesi Colorado (esp. Boulder Co.); Idaho; South Dakota; New
Mexico; Arizona; Greenland; Bolivia; France; Spain; Germany; Australia;
Portugal.

Common Mineral Associationss scheelite, arsenopyrite, stannite,
stannoidite, mawsonite, native gold, bismuth, bismuthinite, tetradymite,
molybdenite
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HUEBNERITE

Formula: MnWO,

Crystal System: Monoclinic

Space Group: P2/c

Crystal Class: 2/m

2 = 2

Lattice Constants:

a: 4.82
b: 5.76
c: 4.97

Axial ratio a:b:c: » 0.8365:1:0.8679

beta: 91 16

Prominent Powder XRD Lines:

2
6
6
5
10
9
3
5
1
1
2
1
1
1

dA

5,
4.
3.
3.
2,

76
84
78
70
996

2.954
2.880
2.497
2.474
2.237
2.209
2.057
2.051
2.021

1
1
2
2
2
3
2
1
1
1
1
1

dA

.8871
,8507
,7843
,7539
,7440
,7266
.7196
,5273
,5221
.5100
.4886

Radiation: CuKal
Lambda: 1.5405
Filter: Ni

1.4754

Optical Constants:

alpha: 2.17 to 2.20
beta : 2.22
gamma: 2.30 to 2.32

Optically + 2V = approx. 73

Indices increase with increasing substitution of Fe for Mn.

Pleochroism: Weak reflection pleochroism noted.

Anisotropism: Distinct but not strong; brown to yellow-brown to green
with uncrossed nicols. Red internal reflections common.
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Reflectance Data (Polished Section):

Wavelength

420
440
460
480
500
520
540
560
580
600
620
640
660
680
700

R(max) R(min)

19.3
18.9
18.7
18.5
18.7
18.7
18.7
18.7
18.6
18.6
18
18

.6
,5

18.3
18.1
18.0

16.4
16.3
16.2
15.9
16.0
16.0
16.0
16.0
15.8
15.8
15.7
15.6
15.5
15.4
15.5

Hardnesst 4.0 to 4.5

Specific Gravity: 7.18
7.234

Cleavage: {010} perfect.
Fracture uneven. Brittle.

(Meas.)
(Calc.)

Habit: Xls short to long prismatic, flattened or tabular {100}; commonly
striated in direction of elongation. Commonly as groups of parallel orsubparallel xls, or as radiating groups of xls.

Twinning: {100} common.

Color: Yellowish brown to reddish brown, rarely brownish-black.Transparent to translucent.

Luster: Submetallic to resinous

Streak: Yellow to reddish-brown to greenish-grey.
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Chemistry: Manganese tungstate.
~} A complete solid solution series exists between ferberite (FeWOJ
3 and Huebnerite (MnWO4). By convention, ferberite contains no more than

20 atomic percent substitution of Mn; wolframite contains 20 to 80
atomic per cent Mn by substitution, and huebnerite contains 80 atomic

j per cent substitution or greater of Mn. Ca may occur in trace
quantities, possibly due to microscopic inclusions of scheelite. Nb and
Ta have been reported in percentages to 2.2 weight per cent as

' (Nb,Ta)205; whether these elements occur via direct lattice substitution
or as microscopic inclusions of columbite/tantalite is unknown. Trace
amounts of Sc,In,Ti,V,Mo, and Al have been reported.

Zoning due to variations in xl chemistry has been noted in the
J series.

Mode of Occurrence: Chiefly in high-temperature hydrothermal ore veins
and quartz veins associated with granitic bodies; in medium-temperature
veins. Rarely in epithermal veins.

Occurrences: Colorado; Arizona; South Dakota; Idaho; Nevada; New Mexico;
France, Czechoslovakia; Australia; Peru.

Common Mineral Associations! scheelite, arsenopyrite, stannite,
stannoidite, mawsonite, native gold, bismuth, bismuthinite, tetradymite,
molybdenite
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SCHEELITE

Formulai CaW04

Crystal System: Tetragonal
Space Group: 14 ,. ^^ C1

1 Z » 4

Lattice Constants:

a: 5.246
c: 11.349

Axial ratio a«c - 1,2.1717
Prominent Powder XRD Lines:

I dA T
7 4.77 6
10 3.11 ?
5 2.85 5
| 2.63 9
f 2-30 7
f 2-00 5
8 1-94 I

Optical Constants:

omega: 1.9375
epsilon: 1.9208

Optically +

Birefringence

dA

1.857
1.691
1.636
1.596
1.558
1.446
1.361

I

5
5
8
6
6
7

wavelength

2V -

- 0.017

dA

1.338
1.313
1.313
1.210
1.193
1.088

» 570
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^ Reflectance Data (Polished Section)

J Wavelength R

420 17.5
-| 440 14.8
J 460 13.2

480 12.4
-•-, 500 12.0
: 520 11.8

540 11.6
560 11.5

i 580 11.4
J 600 11.4

620 11.4
640 11.5
660 11.6
680 11.7
700 11.8

Hardness: 4.5 to 5

Specific Gravity: 6.10 (Meas.)
6.12 (Calc.)

Cleavage: {101} distinct
{112} interrupted
{001) indistinct

Habit: Xls octahedral [with {011} or {112} predominant] or tabular [with
{001} predominant]; often diagonally striated and rough. In section,
often as xenomorphic eguant grains. Also massive, granular, columnar.

Twinning: On {110} common, as penetration twins with (110) or (001) as
composition plane.

Color: Allochromatic. Colorless, white, grey, pale yellowish white to
brownish, orange-yellow, greenish, purplish, reddish.

Diaphanity: Transparent to translucent

Luster: vitreous to adamantine

Fluorescence response: commonly, bright blue-white response under SW
(wavelength = 254)

Streak: white

Chemistry: Calcium tungstate. Mo can substitute for W, creating a
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v̂  partial solid solution series between powellite (CaMoO4) and scheelite.
Ratios for Mo:W to 1:1.38 (24 weight percent) have been observed. With

J increased lattice substitution of Mo for W, specific gravity decreases
™ (values as low as 5.9 have been observed). Also, with increased

substitution of Mo for W, fluorescent response changes from blue white
to white (at 0.35 to 1 atomic percent Mo) to yellow (>1 atomic percent

j Mo). Growth zones of differing Mo:W values are sometimes evident.
Substitutions of REE's for Ca in lattice, and of Nb and Ta for W in

, lattice, have been observed. Trace amounts of Fe, Bi, F and Cl have been
reported.

Mode of Occurrence: Widespread in contact metamorphic (skarn) deposits;
in pegmatites and in hydrothermal veins. Secondary placer deposits have
been observed.

Occurrences: Distribution extremely widespread. Economic deposits have
been noted in the US (California, Nevada, Arizona, Colorado, New Mexico,
Idaho, Montana, Utah, Connecticut); Canada (North West Territories);
Mexico; Bolivia; Brazil; Peru; England; Spain; France; Austria; Germany;
Czechoslovakia; Italy; Switzerland; Sardinia; USSR; Malaysia; Burma;
Australia; Japan; Korea; Peoples Republic of China.

Common Mineral Associations: Associated with typical skarn assemblages;
also wolframite, arsenopyrite, pyrrhotite, bismuthinite, native bismuth,
galenobismuthinite, molybdenite.
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GEOCHEMISTRY OF TUNGSTEN

by Daniel E. Russell
Harbormaster
City of Glen Cove

1. Isotopic Abundances

Tungsten occurs in nature as 5 isotopes, all of which are time-
stable.

These isotopes and their abundances are:

W-180 0.1 %
W-182 26.4 %
W-183 14.4 %
W-184 30.6 %
W-186 28.4 %

2. Extraterrestrial Abundances

Cosmic Abundance:

Calculated values for the cosmic abundance of tungsten have been
prepared using both the rate of nucleosynthesis and by interpolation
from the abundances of Re and Hf, based on the Oddo-Harkins rule.

Values calculated from nucleosynthesis rates give an estimated
abundance of between 0.105 and 0.20 atoms W per 106 atoms Si.

Values interpolated from the abundances of Hf and Re by Suess and
Urey gave 0.49 atoms W per 10* atoms Si; this estimate appears high
compare to observed lunar and meteoritical data.

Meteorites

Iron meteorites exhibit abundances of tungsten ranging from 0.07
to 5.0 ppm, with an average of 1.24 ppm. Variations in tungsten ranges
were noted to be specifically dependent upon the genetic class. Irons
by far exhibited the highest abundances of tungsten.

Achondrites exhibit abundances ranging from 0.035 to 0.12 ppm w,
with an average of 0.067 ppm. As a group, achondrites display the
lowest abundances of tungsten.

Chondrites exhibit abundances of tungsten in the range of 0.080 to
0.19 ppm, with an average of 0.14 ppm. tungsten concentration is
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dependent upon the percentage of metallic-phase inclusions in the
^̂  sample, as tungsten tends to be enriched in this phase. Comparatively,

sulphide and silicate phases in chondrites exhibit tungsten abundance
£ ranges of 0.031 to 0.33 and 0.013 to 0.26 ppm respectively. On the
™ whole, tungsten averages in chondrites compare favourably with

calculated abundances based on nucleosynthesis.

J Tektites exhibit tungsten abundances that range widely from 0.6 to
2.35 ppm. However, it should be noted that an extraterrestrial origin

-j for tektites has not been proven.

•"' Lunar Samples;

Samples of the lunar regolith exhibited tungsten ranges of 0.01 to
J 0.90 ppm.

Mare basalts ("Type A" rocks) exhibited tungsten ranges in the area
of 0.07 to 0.43 ppm, although some samples of KREEP basalts ranged as
high as 2.60 ppm W. Microgabbros ("Type B" rocks, or diabase) exhibited
a range of 0.15 to 0.36 ppm W.

Breccias exhibited a range of abundances between 0.19 and 1.21 ppm
W.

As in meteorites, tungsten was found to be strongly enriched in
metallic phases, with up to 500 ppm noted.

^~^ 3. Abundance in Igneous Rocks

Ultramafic rock ranges from 0.1 to 1.6 ppm W, with an average of
0.2 to 0.3 ppm. Harzburgites and dunites represent the low-end range
members, while kimberlites and ultrabasites represent high-end members.
Eclogites and peridotites closely approximate the median values.

Mafic rocks, including basalts, diabases and gabbros, exhibit W
concentrations in the range of 0.2 to 14.5 ppm. Average values for
basalts are 1.17 ppm W.

Intermediate rocks exhibit W ranges on the order of 1.4 to 3.3 ppm,
with an average of 1.6 ppm for diorites, and 1.7 for granodiorite.

Felsic rocks exibit a wide range of W values, from 0.1 to 7,100
ppm (the later being a muscovite granite). W values in felsic rocks
associated with ore bodies (greisens and muscovite granites) exhibit
high levels of W, on the order of 568 to 574 ppm W average. "Average"
granites unassociated with ore bodies show median W values of 1.3 to
3.7 ppm. Alkalic rocks, such as phonolites and nepheline-syenites,
exhibit W levels in the range of 3.7 to 29.9 ppm, and 5.8 to 17.0 ppm,
respectively.

The distribution of W within the rock-forming minerals of various
petrographic types, especially granites, has been studied in detail.
Quartz and K-feldspars tend to exhibit the least enrichment of W (0.2
to 4.8 ppm, and 0.4 to 4.0 ppm, respectively). Albites with as high as
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\^> 20 ppm W are known. In some ultramafic petrographic types, a direct
-| relationship between the anorthite content of plagioclase and W content
J has been found; with each 10 rool % increase in anorthite, W increases
* 1%.

^ Amphiboles display similar values for W content, with an average
•J value of 2.7 ppm.

i W inclusion by ferromagnesian micas is dependent upon melt
I alkalinity, and high-acid micas exhibit higher W averages. Increasing

Al content also favours higher W levels in micas.

I Accessory minerals are frequently highly enriched in W. Magnetites
with up to 21 ppm W, ilmenites with up to 56 ppm W, and sphene with up
to 78 ppm W, have all been noted in the past. Accessory mineral W

" contents also follow the general trend of the host petrographic type,
with lower concentrations of W in accessory minerals in mafic rocks and
higher W levels in felsic rocks.

Comparison of the oceanic crust with the continental crust
indicates a general trend toward W enrichment in the continental
provinces. The levels of W in oceanic crustal basalt and lunar mare
basalts is similar, with values of 0.1 to 0.6 ppm W.

4. Abundance of Tungsten in Natural Waters^/ ————— ———*"—*—— * "«»"•*•*—————
Because tungsten is easily affected by sorptional precipitation in

the supergene zone, its concentration in natural waters seldom exceeds
1 ppb.

The concentration of tungsten in oceanic waters has been estimated
at approx. 1.0 x 10_4 ppb, with a residence time of 1,000 yrs.

Brines at Searles Lake, CA, have been reported to carry tungsten
concentrations up to 70 ppm. Experiments by USBM have determined that
tungsten is a recoverable resource from these brines despite their low
concentrations. Other alkaline lakes in arid zones, especially where
tungsten deposits are associated within the drainage basin, have also
displayed high tungsten concentrations.

Surface thermal spring waters carrying up to 300 ppb W are not
rare, especially at alkaline pH ranges. N2 - bearing waters exhibit a
greater affinity for carrying tungsten than do carbonate waters.

Surface water values in the range of 0.03 to 4.0 ppb have been
noted. Substantially higher values (to 100 ppb) have been noted in
association with acidic mine waters from tungsten mines. However, highly
alkaline waters also transport increased tungsten concentrations.

\. The mobility of tungsten is greatly inhibited by several
precipitation and co-precipitation processes in acid environments (pH
3-7). These include: precipitation of tungstic acid (as tungsten
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ochres); precipitation of supergene wolframite or scheelite; the
sorptional precipitation of tungsten with other supergene minerals; and
the evaporative concentration of tungsten.

In aqueous environment, wolframite undergoing decomposition is
oxidized and the Fe and Mn hydrolyzed. In general, in an acidic medium,
tungsten precipitates as tungstite (tungsten ochres, i.e. hydrous W03)
and Fe and Mn go into solution. In alkaline media, the converse is true:
Fe and Mn are precipitated as stable Fe and Mn oxides / hydroxides, and
tungsten is taken into solution.

In aqueous environment, scheelite is slightly more sensitive to
mineralogical associations. Decomposing sulphides (and the resultant
acidic media accompanying such decomposition) yield tungsten ochres.
Where tungsten is rendered mobile, it can be precipitated by Ca, Pb,
Zn, Cu, Bi, Fe, Mn, etc., to yield supergene wolframite.

Sorption of tungsten by Fe and Mn hydroxides can be a significant
mechanism for the removal of the element where the redox potential
favours oxidative reactions. At near-neutral environments (pH 6-7) Fe
hydroxides will precipitate 60 to 90% of tungsten at concentrations
above 100 ppb. The effect of Mn hydroxides is similar, and pyrolusites
with 80,000 ppm W are known. Evidence exists than in such an
environment, 90 to 95% of the mobile tungsten would be stripped from
solution in this fashion. The tungsten concentrations following sorption
are frequently reduced to 10 to 30 ppb.

5 . Biooeochemistry

Very little data is available regarding the biogeochemistry of
tungsten .

Concentration of tungsten in plants at 2X to 18X background has
been noted in mineralized areas. The biological absorption coefficient
for tungsten showed maximum values in roots and branches of woody
species and minimum values in leaves and needles. Typical absorption
coefficients range from 0.02 to 6.0 for branches. Biological uptake is
dependent upon which form the tungsten is in; secondary tungsten (ochre)
minerals apparently provide the maximum potential for uptake, while
scheelite and wolframite series mineral grains > 3mm provided the most
minimal uptake.

Elevated levels of tungsten in coal ash, and in graphitic schists
and phyllites (derived from organic shales, etc) has been suggested as
historic evidence of uptake of tungsten by plants. However, adsorption
of tungsten onto organic detritus, or chelation with organic radicals,
in the original depositional environment is an equally valid
interpretation of these observations.
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THE EXTRACTIVE METALLURGY OF TUNGSTEN

by Daniel E. Russell
Harbormaster
City of Glen Cove

ORE BENEFICIATION

W ore concentration is dependent on the ore characteristics as well
as the mineral assemblages of the ore.

Ore comminution must be carefully controlled to prevent
overgrinding of the mill feed, which causes excessive sliming and
concomitant decrease in W recovery.

Gravity separation, froth flotation/ magnetic separation, pneumatic
separation, electrostatic separation, and roasting are used to provide
selective removal of accessory minerals, including calc-silicates
(garnets of grossular-andradite series; vesuvianite; diopside), quartz,
molybdenite, arsenopyrite, pyrite, copper sulphides, and bismuthinite
and native bismuth. Chemical concentration by digestion or leaching and
reprecipitation as synthetic scheelite allows for recovery of residual
W in gravity tails, low-grade ores, and slimes. It should be noted that
some accessory minerals, such as tin minerals (cassiterite, stannite),
bismuth species (native bismuth, bismuthinite) and molybdenum species
(molybdenite) can represent economically recoverable resources once
separated from the W concentrate.

The end product of such beneficiation techniques is a concentrate
containing approximately 70% N03.

The primary technique for beneficiation of wolframite is usually
gravity separation, in which the heavy minerals (wolframite, scheelite,
cassiterite, etc) are separated from gangue minerals (quartz, feldspar,
calcite, calc-silicates) based on differences in specific gravity.
Gravity separation can be extremely efficient due to the high specific
gravity of tungsten minerals (Sp.G. = 6 to 7) compared to gangue
minerals.

While the primary technique for wolframite-based ores is
gravity separation, froth flotation is the primary means of
concentration in scheelite ores. Flotation is conducted in an alkaline
environment (pH 9-10).

Frothers include pine oil, alcohols (butyl alcohol), terpenol,
ethylene dichloride and cresol. Collectors are usually soaps and fatty
acids, and include oleic acid, sodium oleate, sulfonated fatty acids
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,
and liquid soaps. When sulphides are present, xanthates (such as
potassium amyl xanthate, sodium ethyl xanthate, butyl xanthate, or
isopropyl xanthate) are used.

Typical depressors include sulphuric acid, hydrochloric acid,
phsophoric acid, sodium carbonate, and/or tannin. The addition of Cu
and/or Fe sulfates, copper nitrate, or copper ammonium hydroxide
depresses the flotation of calcite, flourite, and apatite-series
minerals. Starch, glue, or lactic acid may be used to depress mica.
Short-chain organic acids (such as lactic acid or formic acid) depress
apatite. Acid dichromates depress silica, and sodium silicate may be
used to depress silicates. Manganese sulfate may be added to depress
wolframite where applicable.

In the case of "tinny* (cassiterite bearing) W ores, the resultant
W-Sn concentrate would then be treated by magnetic separation. In this
case, the wolframite, which is slightly magnetic, can be separated from
cassiterite, which is non-magnetic. In instances where normally-magnetic
mineral grains are coated with non-magnetic oxides, a preliminary leach
in acid (sulphuric or hydrochloric acid) is used.

Pyrite can be separated from the ore by roasting, which converts
the mineral to Fe304/ which can then be removed by magnetic separation
techniques.

In a variation of magnetic separation, sulphide mineral particles
are coated with a thin-film of finely comminuted magnetite dispersed in
fuel oil in an acid medium. If minerals, and cassiterite, remain
uncoated, allowing efficient magnetic separation.

In the case of cassiterite-bearing scheelite-based W ores,
electrostatic separation would be required to separate the two minerals,
as each species reacts to an electrostatic field in a different manner.

Chemical leaching as a beneficiation process includes treatment of
ores containing apatite or calcite, which are dissolved by hydrochloric
acid.

HYDROMETALLURGICAL TREATMENT

Numerous processes have been developed for the industrial-scale
treatment of tungsten concentrates. The function of these processes is
to extract the tungsten from the ores and convert the tungsten into one
or more intermediary compounds amenable to further processing, while
also removing significant impurities which would be detrimental to the
final product.

These processes includes



Sodium Carbonate Fusion:

Wolframite concentrate is fused with a charge of sodium carbonate
in the presence of sodium or ammonium nitrate to form sodium tungstate,
according to the following reaction:

2FeW04 + 2Na2C03 + 0.5 02 —— *2Na2W04 + Fe203 + 2C02

2MnWO4 + 3Na2C03 + 0.5 02 — » 3Na2W04 + Mn304 + 3C02
Potassium carbonate may be substituted for sodium carbonate,

yielding potassium tungstate. Sodium chlorate may be substituted for
part of the nitrate.

Sodium chloride, sodium fluoride, calcium chloride, or calcium
fluoride may be added to the charge.

The resulting residue or "cake" is pulverized lixiviated with water
and a saturated solution of sodium nitrate at between 80 and 100 degrees
C, to dissolve the sodium tungstate. Impurities such as As, Mo, P, Si,
S04, and C02, which have been converted into water-soluble Na salts, are
also carried into solution with the W. The solid residue remaining after
lixiviating contains Fe and Mn oxides and hydroxides, unreacted
concentrate, etc. The sodium tungstate solution is decanted,
hydrochloric acid added to the solution, and the temperature raised to
103 degrees centigrade to precipitate tungstic acid. Aluminum sulfate
is sometimes added to inhibit or coagulate any colloidal tungstic acid
formed. The process gives W recovery levels of 98 to 99 %. Waste liquids
are recycled to recovery any residual W by the addition of calcium, as
either calcium oxide or hydroxide, to precipitate synthetic scheelite.

Scheelite concentrates can also be treated with this process.
Generally, silica is added to the fusion charge in order to convert
calcium into an insoluble silicate. The reaction is:

CaWO4 + Na2CO3 + SiO2 —— >Na2WO4 + CaSi03 + C02

The resulting cake consists of calcium silicate and sodium
tungstate and water soluble sodium salts of any impurities. The cake is
likewise pulverized and lixiviated, and the resulting sodium tungstate
solution processed as described above.

Sodium Carbonate Digestion:

Wolframite concentrates are digested in sodium carbonate solution
under elevated pressure and temperature in a pressure vessel. Carbon
dioxide is generated and must be continuously removed.

FeW04 + Na2CO3 + H2O — »• Fe ( OH ) 2 + Na2WO4 + C02

Sodium bicarbonate may be substituted for sodium carbonate. Sodium
chloride may be added to inhibit the formation of colloids.
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The iron hydroxides are precipitated and the impure sodium
tungstate decanted for further processing.

Scheelite concentrates may also be processed by this technique,
also in pressure vessels at a temperature of approximately 180-200
degrees centigrade and a pressure of 15 atmospheres:

CaWO4 + Na2C03 — » Na2W04 + CaC03
The resulting slurry of insoluble calcium carbonate and soluble

sodium tungstate is allowed to separate out, and the impure sodium
tungstate decanted for further processing.

This process is greatly facilitated if silica is added to the
scheelite concentrate slurry; insoluble calcium silicate is precipitated
instead of calcium carbonate, and carbon dioxide evolved.

In a modification of this process, the impure sodium tungstate
solution is then reacted with calcium hydroxide to remove any excess
sodium carbonate (which is precipitated as calcium carbonate) and the
resulting solution is treated with a barium salt and boiled. A water-
soluble barium tungstate is formed, as well as insoluble barium salts
of many impurities. The barium tungstate is then treated with
hydrochloric acid to precipitate tungstic acid.

Sod!"** Hydroxide Fusion:
A tungsten concentrate is fused with pure sodium nitrate to yield

sodium tungstate according to the reactions:

FeWO4 + 2NaOH — » Na2WO4 + Fe(OH)2

MnWO4 + 2NaOH —— »Na2WO4 + Mn(OH)2

The resulting cake is pulverized and lixiviated and the sodium
tungstate solution decanted from the residue of manganese or iron
hydroxides .

In a variation of this process, potassium hydroxide is fused with
scheelite concentrate and calcium oxide. The calcium reacts with any Si
to form insoluble calcium silicate.

Sodi"*t Hydroxide Digestion:

The wolframite concentrate is digested in commercial concentrate
sodium hydroxide solution at a temperature of between 100 and 110
degrees C, the following reaction occurs:

FeWO4 + 2NaOH —— >Na2W04 + Fe(OH)2

MnW04 + 2NaOH — » Na2W04 + Mn(OH)2
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W recovery is between 98 and 99 %.

In one variant of this process, wolframite concentrates are
digested in sodium hydroxide with calcium hydroxide at 180 degrees
centigrade at 6 atmospheres in a pressure vessel. Calcium forms
insoluble salts with any Si present.

In another variation, the W concentrate (either wolframite or
scheelite) is digested in sodium at elevated temperature and pressure
(ca. 60 psi) to yield sodium tungstate. Impurities, including P, Si,
As, Mo, etc., also form soluble salts; these are precipitated by the
addition of calcium hydroxide. The purified sodium tungstate is then
precipitated as tungstic acid by the addition of hydrochloric acid.

Acid Digestion;

Scheelite concentrate is digested in hydrochloric acid at 80
degrees centigrade directly to yield a solution of calcium chloride and
a precipitate of tungstic acid:

CaW04 + 2HC1—? H2W04 + CaCl2

A dilute solution of nitric acid may be added to the hydrochloric
acid to inhibit reduction of tungstic acid to tungsten oxides.

The residual tungstic acid (which may contain up to 3 % impurities)
may be directly converted to APT, and the impurities removed by
fractional xllization.

In an allied process, the W concentrate (either scheelite or
wolframite) is digested in hydrochloric acid with either potassium
chlorate or sodium chlorate at elevated pressure at 90 degrees
centigrade. Insoluble tungstic acid and silicates are formed; other
impurities form water-soluble salts which are carried into solution.
The residue is then treated with ammonium hydroxide, forming ammonium
tungstate solution and leaving the silicates as a residue.

In a variation of this process, the concentrate is digested in
sulfuric acid in a pressure vessel at elevated pressure and temperature
(180 degrees centigrade for wolframite, 150 degrees for scheelite),
leaving a residue of tungstic acid. Nitric acid may be added to oxidized
any impurities.

Nitrate Fusioni

A fusion charge, consisting either of pure sodium nitrate or
ammonium nitrate, or a mixture of charcoal, sodium silicate, and sodium
nitrate or ammonium nitrate is mixed with the concentrate and ignited.

The resulting cake is pulverized and lixiviated in water. The
sodium or ammonium tungst&te is dissolve, and insoluble impurities
remain behind as residue.

,. Ammonia Digestion:
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The concentrate La digested in ammonium hydroxide solution at
elevated temperature and pressure in a pressure vessel, forming ammonium
tungstate.

APT may be directly formed from the resulting solution, either by
pH adjustment or xllization by evaporation. Impurities may also form
water-soluble salts, either of ammonia or hydroxide, as part of the
reaction. Control of these impurities is most easily accomplished by
fractional xllization.

OTHER PROCESSES;

The following processes have been developed but have found only
limited commercial applications

Bisulphate Fusion:

Concentrate is first fused with pure sodium bisulphate at 300
degrees centigrade. A second fusion charge of sodium bisulphate, calcium
oxide or calcium chloride, and sodium chloride is added to the fused
mass, and the temperature elevated to 800 degrees centigrade.

The resulting cake is pulverized and lixiviated in water. Sodium
tungstate is dissolved into solution, and the impurities are left behind
as insoluble calcium salts.

In a variation of this process, potassium bisulphate is used in
place of sodium bisulphate in the fusion charge. After lixiviation, a
portion of the impurities are carried into solution as soluble potassium
salts; insoluble potassium acid tungstate, potassium silicates and
undigested silica, tin compounds, and insoluble sulfates are left as a
residue.

The residue is dried and then digested in an ammonium carbonate
solution, dissolving the potassium acid tungstate. APT may be directly
formed from the resulting solution, either by direct evaporation or pH
adjustment.

Fusion with Calcium Carbonate and Sodium Chloride:

A fusion charge of calcium carbonate (ground marble) or calcium
chloride, and sodium chloride is mixed with the concentrate and fused
at 700 degrees centigrade.

The resulting cake is pulverized and lixiviated. Recovery of 95 %
W is possible.

Fusion with Neutral Salts:

A variety of "neutral" salts may be used as a fusion charge. These
include: a) sodium chloride and calcium carbonate; b) magnesium
chloride; c) sodium sulfate and coke with sodium carbonate; d) sodium
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chloride and sodium nitrate or potassium nitrate or ammonium nitrate;
e) calcium chloride, sodium chloride or potassium chlorate £) potassium
fluoride or sodium fluoride or calcium fluoride.

These processes are substantially the same in general approach as
the other fusion processes described above, have met with little
commercial application, and therefore will not be subject to extensive
discussion.

Chloride Process:

The concentrate is treated with chlorine, anhydrous hydrogen
chloride, carbon tetrachloride, or sulfur chloride to form tungsten
chlorides which can be volatized at ca. 300 degrees centigrade. The
tungsten chlorides are then collected (either by condensation or by
dissolution).

Electrolytic Process?

The concentrate is mixed with either an acid or alkaline
electrolyte. The tungsten compounds are insoluble in the electrolyte
while the impurities readily go into solution.

Typically, the concentrate is mixed with sulphuric acid, and
electricity applied to the resulting slurry. Fe, Mn, Sn, Ca, and Na go
into solution; tungstic acid remains as an insoluble residue.

II. TREATMENT OF INTERMEDIARIES:

Numerous tungsten compounds can be formed from the treatment of
ore concentrates; however, the most common in industrial processes are
tungstic acid, sodium tungstate, and ammonium tungstate or
paratungstate.

These intermediate compounds may be additionally treated by
hydrometallurgical processes to further purify them, may be formed into
other intermediaries depending upon process requirements, or may be
directly transferred for pyrometallurgical processing into tungsten
powder.

Processing of Sodium Tungstate:

Sodium tungstate solutions from any of the concentrate processing
techniques described above must be treated to remove impurities before
conversion into any of the primary intermediaries of tungsten used in
industrial processes.

The impurities normally found in sodium tungstate solutions include
Si, P, Mo, As, and S04, all of which are capable of forming heteropoly
Na tungstates in solution (and therefore capable of decreasing the yield
of W).
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Silica is removed from alkaline solutions by adjusting the pH to
between 8 and 9 with hydrochloric acid, and boiling. Si is precipitated
as a colloid. Ammonium chloride may be used in place of hydrochloric
acid.

Na2Si03 + H20-̂ H2Si03 + 2NaOH

Phosphorus and arsenic are remove by precipitation from a cold
solution by magnesium chloride (or other alkaline earth metal) with an
excess of ammonium hydroxide, as magnesium ammonium phosphate and
magnesium ammonium arsenate, respectively.

Na2HPO4 + MgCl2 — » Mg(NH4)P04 + 2NaCl + H20

Na2HAs04 + MgCl2- — » Mg(NH4)AsO4 + 2NaCl + H20

Molybdenum is removed by the addition of sodium sulfide at a pH of
2.5 to 3.0, and heating the solution. It is precipitated as molybdenum
trisulphide .

Na2Mo04 + 4Na2S + 4H,0 —— > Na2MoS4 + SNaOH

+ 2HC1 —— > MoS3 + 2NaCl + H2O

The residual solution consists of sodium metatungstates ; sodium
hydroxide is then added and the solution is boiled to convert the

,. tungsten into sodium tungstate. It is then ready for conversion to W
intermediaries, specif ically synthetic scheelite, APT, or tungstic acid,
or direct xllization as sodium tungstate.

a. Conversion to Tunostic Acidt

The sodium tungstate solution is heated to 90 degrees centigrade
and added to a boiling solution of 25 % hydrochloric acid, to yield
tungstic acid:

Na2WO4 + 2HC1 —— » H2WO4 + 2NaCl

The residue is washed to remove the sodium chloride. Hydrochloric
acid, nitric acid or ammonium chloride is added to the final wash to
prevent formation of colloidal tungstic acid.

A recovery of 98 to 99 % W is usual. The resulting tungstic acid
may be converted directly into APT or tungsten trioxide.

b. Conversion to Synthetic Scheelite:

Calcium chloride is added to a boiling solution of sodium
tungstate, to which a small amount of an alkali hydroxide has been
added :

Na2WO4 + CaCl2 —— > CaWO4 + 2NaCl
W

Calcium hydroxide may be used in place of calcium chloride.
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Other low-solubility calcium salts (such as sulphate, carbonate,
silicate, molybdate and phosphate) are coprecipitated with the synthetic
scheelite. Calcium sulphate may be removed by a hot water wash; the
other calcium salts must be removed using other techniques.

W recovery is approx. 99 %.

The resulting synthetic scheelite is decomposed by a solution of
hydrochloric acid at 60 degrees centigrade to form tungstic acid:

CaW04 + 2HC1 —> H2WO4 + CaCl2

Any residual tungsten in waste solutions can be recovered by
precipitation as calcium tungstate by the addition of calcium (usually
as oxide, hydroxide or chloride).

Processing of Tunastic Acid

Tungstic acid derived from processing of concentrates can contain
up to 3 % impurities, consisting predominately of Na, Ca, Si, Mo, Fe,
Mn, Al, P, As, and undigested ore (wolframite or scheelite).

The tungstic acid is dried at a temperature not exceeding 170
degrees centigrade (above this temperature, it converts to a less-
soluble form), then suspended in water at 80 degrees centigrade to form
a slurry. The slurry is then reacted with 25 % ammonium hydroxide,
forming water soluble ammonium tungstate. Impurities remain as insoluble
oxides, hydroxides, and calcium salts.

After settling and filtration, the tungsten may either be
precipitated as purified tungstic acid (by the addition of hydrochloric
acid), or evaporated to form APT.

Processing of Ammonium Paratunastate

Ammonium paratungstate (APT) is one of the principal intermediaries
of tungsten, and is also one of the primary commodity forms of tungsten
(the other being tungsten metal powder).

APT has the general formula of 5(NH4)20.12W03.nH20, where n equals
either 5, 7 or 11 molecules of water. The water is only in part
zeolitic. Three polymorphs of APT are known; the first two are
triclinic, with one form (pentahydrate) xllizing from solution above 50
degrees centigrade, and the other (a septahydrate) crystallizing at
temperatures above 50 degrees; the controlling factor over which
polymorph is formed appears to be rate of xllization. Both triclinic
forms exhibit tabular xls of rhombic form. The last polymorph is
triclinic and contains 11 water molecules, and xllizes from low-
temperature solutions (below 50 degrees centigrade) as acicular xls.

The tungstic acid used in preparation of APT is first dried at a
temperature not exceeding 170 degrees centigrade. Above this
temperature, the solubility of the tungstic acid rapidly decreases owing
to dehydration.
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Ammonium paratungstate is prepared by dissolving tungstic acid in
~v ammonium hydroxide to form ammonium tungstate:

H2W04 + NH4OH——> (NH4)2WO4 + H20
s

Silica and calcium oxides/hydroxides form an insoluble residue;
other impurities go into solution with the tungstate.

APT may then be prepared from the solution of ammonium tungstate
either by direct xllization by evaporation or by chemical neutralization
of the supernatant alkaline solution.

In direct xllization by evaporation, excess ammonia is liberated
which may be reclaimed:

12(NH4)2W04 ———> 5(NH4)20.12W03.nH20 + 7NH3 + 14H20

Ammonium paratungstate xllizes from the solution. Impurities can
be directly controlled through fractional xllization. Typically, a "raw"
tungstic acid containing 3.2 % impurities can be converted in APT with
only 0.04 % impurities by careful control of xllization. While only 80
% of the W is precipitated directly as APT, the residue liquid is
recycled and little W is directly lost through this process.

APT is also formed when HC1 is used to neutralize an alkaline
ammonium tungstate solution, precipitating as acicular needles. The
optimal pH for APT formation is 7.35 :

12(NH4)2WO4 + 4HC1—»5(NH4)2O.12WO3.nH20 + 14NH4C1

This processes provides W recovery to 90 %. After APT
precipitation, the residual solution is recycled and remaining W
precipitated as either synthetic scheelite or other intermediary.

APT may be converted to tungstic acid for further purification by
treatment with concentrated hydrochloric acid heated to boiling:

£(NH4)20.12W03.nH20 + 10HC1 ——»12H2W04 + 10NH4C1 + 4H20

APT may be converted to sodium tungstate by treatment with sodium
hydroxide, or it may be thermally decomposed to form WO3, or may be
processed directly to tungsten metal powder by hydrogen reduction.

NOTES ON ORGANIC SOLVENT EXTRACTION PROCESS

There is some preliminary evidence that an organic extraction
process was in use at Li Tungsten as a component of the
hydrometallurgical processing of tungsten.

There is a paucity of data regarding the details of this process.
It appears that one component of the solvent extraction process was a
catalyst, supplied by Parkans Minerals, Texas, as alundum pellets doped
with cobalt, nickel, and carbon. No data on the chemistry or formulation
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of the organic phase is available.

An organic solvent extract process in operation at an unrelated
tungsten processing facility involves the use of "aliphatic base amine
solvents with an alcohol modifier", more specifically, Sinclair odorless
solvent containing dilauryl amine (50 g/1) and trimethyl nononol (13-15
%). This solution is apparently emulsified with APT solutions (?) to
produce tungstic oxide, tungstic acid, or another intermediary (?) .

Details regarding organic solvent extraction of tungsten in general
are sketchy; most schemes are proprietary and are therefore
confidential.

The exact nature of the organic solvent extraction process used at
Li Tungsten must be studied in greater detail.

PYROMETALLURGICAL TREATMENT

The intermediary, in the form of highly purified tungstic acid or
APT, is then ready for processing into tungsten metal powder.

Formation of Tungsten Trioxide:

The first phase of tungsten metal production is production of
tungsten trioxide.

Tungstic acid is thermally decomposed in a dry hydrogen atmosphere
to directly form tungsten trioxides

H2WO4 —* W03 + H2O

APT may also be thermally decomposed in a dry hydrogen atmosphere
to tungsten trioxide:

5(NH4)2O.12WO3.nH,0 ——* 12WO3 + 10NH3 + xH2O

The temperature used to decompose the intermediaries is
approximately 750 to 850 degrees centigrade.

Reduction to Metal Powder

Because of the high melting point of tungsten (3395 degrees
centigrade) powder metallurgy is traditionally used as the most
economical method of metal preparation. However, application of vacuum
melting techniques (arc melting and electron beam melting) have played
an increasing role in industrial manufacture since the 1960's.

Two reduction methods have widespread application in the reduction
of tungsten metal powder. These are hydrogen reduction and carbon
reduction. Hydrogen reduction is used where tungsten powder of high
purity is required, especially tungsten intended for ductile tungsten
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manufacture. Carbon reduction may be applied when contamination of the
resulting tungsten powder by carbides is of no major consequence.

a. Reduction bv Hydrogent

Tungsten trioxide is reduced in a hydrogen atmosphere to form pure
tungsten metal, according to the gross reaction

WO3 ——» W + 3H20

However, in reality the reduction of tungsten trioxide occurs in
four distinct phases, producing oxides of intermediate composition:

10W03

2W10029

Tungsten trioxide (WO3) is a yellow powder. The intermediate oxide
W10O29 (also written WO..) is blue (frequently referred to in process
technology as "blue oxide"). The intermediate oxide W40n (also written
WO2 „) is violet/purple. Tungsten dioxide (WO2) is brown.

The reduction process traditionally requires a two-phase treatment
in a dry hydrogen-atmosphere furnace. The first phase requires heating
at 500 to 700 degrees centigrade, converting tungsten trioxide to
tungsten dioxide. The second phase, involving heating the dioxide to 780
to 1100 degrees, produces metallic tungsten.

Throughout the process, water vapor must be continuously removed.

Note on Hydrogen Production*

Since the hydrogen reduction process in use at Li Tungsten required
considerable amounts of hydrogen gas, the production of hydrogen at the
facility will be examined.

Traditionally, hydrogen is produced from the electrolytic
decomposition of water, to which a little sodium hydroxide has been
added to increase conductivity. Any residual O, is removed by reaction
with a catalyst at elevated temperature (ca. 600 degrees centigrade) to
form water vapor, which is then removed by a scrubber column packed with
a suitable desiccant. Typical desiccants are silica gel, calcium
chloride, or sodium hydroxide. The dry H2 is then supplied to the
furnaces. After use, the hydrogen gas can be recycled through the
scrubber column to remove the water vapor generated by the reduction of
the tungsten oxide.

b. Reduction bv Carbon*

Tungstic acid, tungsten trioxide, etc, may be reduced by carbon
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-̂ (lampblack) in an oxygen-free atmosphere. The metallic tungsten produced
is contaminated by carbides and by any metals which occur as impurities

j in the lampblack.

In general, the reaction is:

WO3 + 3C ———> W + 3CO

However, as with hydrogen reduction, several intermediate stages
occur in the reduction process:

4WO3 + CO —> W40U + C02

W40U + 3CO ——» 4W02 + 3C02

W02 + 2CO ——> W + 2C02

The reduction temperature is about 1500 degrees centigrade.

c. Other Reduction Techniques

Several other reduction techniques exist which have not gained
widespread commercial application. These include variations of the
Goldschmidt (thermite) process, in which the tungsten trioxide is mixed
with powdered aluminum metal and a peroxide, and the resulting mix

-̂*/ ignited. Electrolytic reduction, involving aqueous or fused-salt bath
electrolytes, has also been applied.

Consolidation of Metal Powders

The pure tungsten metal powder produced by hydrogen reduction may
be formed into solid petal by hydraulic pressure followed by sintering.
The final form may either be a billet or, where required, the powder may
be formed directly into the shape of the ultimate intended product.

a. Hydraulic Pressing:

The metal powder is mixed with a binder, which also acts as a mold
lubricant, such as paraffin dissolved in benzene, gasoline, or carbon
tetrachloride, or glycerin in water, placed into a steel mold, and
subjected to pressures of approx. 20 tons per square inch.

b. Sintering:

The resulting friable mass is then sintered at high temperature.

Traditionally, a "presintering" is required to consolidate the
"proto-billet" into a form which may be handled without falling apart.
This is performed in a hydrogen atmosphere at a temperature of 1150 to
1300 degrees centigrade. The presintering burns off the organic binder,

., as well as reduces any thin-film oxides coating the tungsten xls.

This is followed by high temperature sintering. The billet is
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placed between electrical contacts over a water-cooled mercury well,
and a low voltage, high amperage electric current passed through the
billet. The resistivity of the tungsten generates heat (normally 85 to
95 % of the temperature required to fuse the tungsten). The process is
conducted in a hydrogen atmosphere. The effect of the process is to
cause rexllization of the tungsten.

c. Swaaino;

The mechanical working properties of the tungsten metal are
dependent upon the xl structure of the billet following the final
sintering stage. Fine-grained metal is more brittle, and more difficult
to work mechanically, than coarse-grained tungsten (which is the
opposite of most metals).

Swaging (or forging) is performed at high temperatures (starting
at 1350 degrees centigrade) in a hydrogen atmosphere. The billet is
subjected to rapid strokes (about 10,000 per minute) in a mechanical
swager. As the size of the billet is reduced, the temperature of
swaging is also reduced.

The metal must be annealed frequently during swaging. The metal is
protected by a coating of graphite.

The effect of the swaging process is to remove interstices between
xl grains.

-̂-/ d. Wire Production:

Tungsten wire is produced by drawing the swaged billet through
decreasing-diameter dies (usually tungsten carbide, boron carbide, or
diamond) at high temperature. The wire must be annealed frequently.

e. Cleaning;

The resulting metal product is cleaned by either a final annealing
in a hydrogen atmosphere (for wire) which removes the protective
graphite coating; by electrolytic treatment in a solution of sodium
hydroxide; or by dipping in a bath of fused nitrite.

Metal Dopants:

The production of ductile tungsten wire for filaments is dependant
upon the presence of a metal dopant (usually Th in the amount of 0.5 to
2.0 %) added to the tungsten metal. This process is known as the
Coolidge process.

At elevated temperatures, tungsten exhibits a tendency to rexllize
with a coarser grain structure. In thin wires, the enlarged grain
boundaries will cause mechanical failure of the wire. This rexllization
is known as "offsetting". Th increases the temperature at which
offsetting occurs to above 2500 degrees centigrade.

The addition of second-metal dopants to tungsten (such as thorium
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for tungsten intended for wire production) may occur at a number of
^ stages in processing. The dopant may be coprecipitated with tungstic

acid or APT, may be mixed with the tungstic acid or APT immediately
prior to thermal decomposition to tungsten trioxide, may be mixed with
the tungsten trioxide, or may be added directly to the tungsten metal
powder .

Production of Tungsten Carbide

Because of the importance of tungsten carbide to industry,
innumerable patented processes exist for the production of tungsten
carbide. A considerable number of variations exist in the metals used
in the sintering of tungsten carbide; additional metals include, but
are not limited to: Mo, Fe, Mn, Ti, Ni, Cr, Co, Th, U, Ta, Nb, Zr, B,
Si, Ce, Pt-group, V, Hf, Sn, Al, 2n, Pb, Sb, Mg, Ag, and Au.

The variants of carbide production are well beyond the scope of
this paper, and only a generalized scheme will be presented.

Tungsten carbide exists in two forms: tungsten carbide (WC) and
di tungsten carbide (W2C) . Tungsten carbide is formed by mixing carbon
(lampblack) and tungsten metal powder in an oxygen free, carburized
atmosphere at 1500 degrees centigrade:

W + C — * WC

Di tungsten carbide is formed by mixing carbon (lampblack) and
tungsten metal powder in an oxygen-free, carbon-free atmosphere at
between 1000 and 1600 degrees centigrade:

2W + C — > W2C

Tungsten trioxide may be converted directly to tungsten carbide by
reduction with carbon, or by carburizing tungsten powder with carbon
monoxide, methane, or other hydrocarbons.

Two general schemes for industrial manufacture of tungsten carbide
items are in use:

a. Cold Pressing:

Tungsten carbide of approx. 2 micron diameter is mixed with
metallic cobalt (or other metal) powder. A binder, such as paraffin
dissolved in carbon tetrachloride, benzene, or gasoline is added and
the mass pressed in a steel mold at approximately 30 tons per square
inch .

The resulting mass is then presintered at between 800 and 100
degrees centigrade, followed by sintering at 1400 to 1500 degrees in a
hydrogen atmosphere.
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b. Hot Pressing;
——— ——

Tungsten carbide of approx. 2 micron diameter is mixed with
metallic cobalt (or other metal) powder. A binder, such as paraffin
dissolved in carbon tetrachloride, benzene, or gasoline is added and
the mass pressed in a carbon mold at approximately 1000 tons per square
inch. Electricity at low voltage, high amperage is run through the
carbon mold, generating heat which effectively sinters the carbide mass.

Consolidation of carbide/metal mixes may also be accomplished in
vacuum furnaces.

In these processes, it is possible to press the carbide/metal mass
into the general form of the ultimate industrial item to be produced
prior to sintering.

Several polymetallic carbides have been created, such as Kennametal
(WTiC2). This process involves the combining of titanium and tungsten
with carbon in a bath of molten nickel in a graphite crucible.
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Officers: E. Leong Way, Pres
Madeline 1. Way, Treas

100888



URANIUM AMD THORIUM LEVELS

IN TUNGSTEN ORE PROCESSING RESIDUES

by D. E. Russell
Harbormaster,
City of Glen Cove

The discovery of significant levels of Th and U in the 34 million
pounds of tungsten ore processing residue found abandoned at the Li
Tungsten site raised considerable Interest in identifying the source of
the tungsten ores processed at this facility as well as the occurrence
of U and Th in tungsten ores in general.

During its operational life, the facility imported tungsten
concentrates from a diverse list of localities. In addition to
concentrates derived from its California and Nevada mines, as well as
concentrates obtained from Canada, Mexico, South America, Africa,
Europe, Southeast Asia, and Asia. It is believed that a significant
percentage of feedstock was obtained from Communist China.

Selected analyses of several tungsten residues, including data on
residual levels of U and Th, from wolframite, scheelite, and slimes,
are appended. Data on EP Tox. Metals is also provided; no significant
metals of this class were detected in any residue analysis.

Additional analyses of scheelite residues are provided in Table I.
Gross alpha activity, gross beta activity, and concentrations of Ra-226
and Ra-228 are given in addition to quantitative analyses of Th and U.

It will be noted that the ratios of thorium to uranium appear to
be highly variable, and that the Chinese ores characteristically exhibit
elevated levels of both metals.

At present, representative samples of world-wide tungsten ores are
being sought for a comprehensive survey of U and Th levels.

It is hoped that the host phase (or phases) can be identified and
that the mechanism for U and Th enrichment can be studied in greater
detail so that in the future problematic ores can be more readily
identified.
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SOURCEi Zhejiang

Concentrate Type: High Grade Wolframite

Initial Concentration WO3 (%)s 66.5

Residue Analysis:

W03 (%) : 48.2
% Extraction : 51.5

U (ppm): 458
Th (ppm): 139

Ratio Th:U = 0.303

Ra-226 (picocuries/gram): 190

EP Tox Metals:

Ag =

As »

Ba =

Cd =

Cr =

Hg =

Pb =

Se =

< 0.1

0.13

2.9

0.079

0.09

< 0.1

0.38

< 0.1
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j SOURCE: Xihuashan

Concentrate Type: High Grade Wolframite
J3 Initial Concentration W03 (%): 66.0

Residue Analysis:

W03 (%) : 18.2
% Extraction : 85

U (ppm)t 534
Th (ppm): 170

Ratio Th:U - 0.318

Ra-226 (picocuries/gram): 180

EP Tox Metals:

Ag =

As =

Ba =

Cd »

Cr -

Hg =

Pb -

Se =

<

0

0

0

0

<

<

<

0.1

.17

.04

.17

.19

0.1

0.12

0.1
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SOURCE: Pangushan

Concentrate Type: High Grade Wolframite
Initial Concentration W03 (%): 69.2

Residue Analysis:

W03 (%) : 1.79
% Extraction : 98.9

U (ppm): 128
Th (ppm): 29

Ratio Th:U = 0.226

Ra-226 (picocuries/gram): 53

EP Tox Metals:

Ag =

As =

Ba =

Cd =

Cr =

Hg =

Pb =

Se »

< 0.1

0.5

0.87

0.13

0.02

< 0.1

3.88

< 0.1
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-J SOURCE: Pangushan

~1 Concentrate Type: Low Grade Slime (Wolframite/Scheelite)

Initial Concentration W03 (%): 25.5

""" Residue Analysis:

WO3 (%) : 2.22
% Extraction : 93.5

U (ppm): 42
Th (ppm): 57

Ratio ThiU = 1.357

Ra-226 (picocuries/gram)i 47

EP Tox Metals:

Ag -

AS =

Ba =

Cd =

Cr -

Hg =

Pb =

Se =

< 0.1

0.04

31.4

0.095

0.24

< 0.1

0.27

< 0.1

100893



SOURCE: Oajishan

Concentrate Type: High Grade Wolframite

Initial Concentration WO3 (%): 70.4

Residue Analysis:

WO3 (%) : 1.14
% Extraction : 99.3

U (ppm): 94
Th (ppm): 8

Ratio Th:U - 0.085

Ra-226 (picocuries/gram): 26

EP Tox Metals:

Ag =

As =

Ba -

Cd -

Cr =

Hg =

Pb =

Se =

< 0.1

0.10

0.09

0.17

0.19

< 0.1

< 0.12

< 0.1
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SOURCE: Yu Chin

Concentrate Type: High Grade Wolframite

Initial Concentration WO3 (%): 67.3

Residue Analysis:

W03 (%) : 2.7
% Extraction : 98.2

U (ppm): 229
Th (ppm): 260

Ratio Th:U - 1.135

Ra-226 (picocuries/gram): 75

EP Tox Metals:

Ag =

As =

Ba =

Cd -

Cr =

Hg -

Pb =

Se =

< 0.1

0.09

2.9

0.17

0.26

< 0.1

9.1

< 0.1
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W SOURCE, Guiaeishan

4 Concentrate Type, ^ Grade 8U-. (Hol£ramite/ScheeIit

initial Concentration W03 (%), 25>7

Residue Analysis:

wo3 (%) . 1<82
* Extraction : 94.5

U (ppm): 12
Th (Ppm): 48

Ratio Th:U = 4.0

Ra-226 (picocuries/gram) : 4.4

Tox Metals:

Ag =

As =

Ba =

Cd =

Cr =

Hg =

Pb =

Se =

< 0.1

0.4

0.91

0.71

0.10

< 0.1

0.18

< 0.1
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-"v̂  SOURCE: Dajishan

•'] Concentrate Type: Low Grade Slime (Wolframite/Scheelite)

Initial Concentration W03 (%): 27.2

Residue Analysis:

W03 (%) : 1.73
% Extraction : 95.2

U (ppm) : 70
Th (ppm): 10

Ratio Th:U - 0.143

Ra-226 (picocuries/gram): 20

EP Tox Metals:

Ag =

As ».

Ba -

Cd =

Cr =

Hg -

Pb -

Se =

< 0.1

4.3

0.36

0.36

0.31

< 0.1

0.1

< 0.1
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SOURCE: Australia

Concentrate Type: Wolframite

Initial Concentration W03 (%) : 75.7

Residue Analysis:

. : 2.76
Extraction : 99.5

U (ppm): 16
Th (ppm): !

Ratio Th:U = 0.062

Ra-226 (picocuries/gram): 8

EP Tox Metals:

Ag =

As ~

Ba =

Cd =

Cr =

Hg =

Pb =

Se =

< 0.1

0.06

0.02

0.02

0.18

< 0.1

< 0.12

< 0.1

100898



SOURCE: Australia

Concentrate Type: Wolframite

Initial Concentration W03 (%): 67.3

Residue Analysis:

W03 (%) :
% Extraction :

U (ppm):
Th (ppm):

1.75
98.7

8
5

Ratio Th:U - 0.625

Ra-226 (picocuries/gram):

EP Tox Metals:

Ag =

AS =

Ba -

Cd =

Cr =

Hg -

Pb =

Se =

< 0.1

3.9

0.09

0.01

0.23

< 0.1

< 0.12

< 0.1
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SOURCE: Australia

Concentrate Type: Wolframite

Initial Concentration WO3 (%): 39.3

Residue Analysis:

W03 (%) : 0.62
% Extraction : 99.0

U (ppm): 8
Th (ppm): 10

Ratio Th:U = 1.25

Ra-226 (picocuries/gram): 4

EP Tox Metals:

Ag =

AS =

Ba =

Cd =

Cr =

Hg =

Pb -

Se =

< 0.1

0.12

0.11

0.01

0.24

< 0.1

< 0.12

< 0.1
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SOURCE: Thailand

Concentrate Type: Wolframite

Initial Concentration W03 (%): 68.6

Residue Analysis:

W03 (%) : 0.92
% Extraction : 99.5

U (ppm): 60
Th (ppm): 11

Ratio Th:U = 0.183

Ra-226 (picocuries/gram) 24

EP Tox Metals:

Ag =
AS -

Ba -

Cd =

Cr =

Hg =

Pb -

Se -

<

0

0

0

0

<

<

<

0.1

.04

.73

.01

.02

0.1

0.12

0.1
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SOURCE: Australia

Concentrate Type: Scheelite

Initial Concentration W03 (%): 71.0

Residue Analysisr

W03 (%) : 2.85
% Extraction : 98.2

U (ppm): 1
Th (ppm): 2

Ratio Th:U = 2.0

Ra-226 (picocuries/gram):

EP Tox Metals:

Ag =

As =

Ba =

Cd =

Cr =

Hg =

Pb =

Se =

<

0

0

0

0

<

<

<

0.1

.04

.02

.02

.20

0.1

0.12

0.1
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SOURCE: Bolivia

Concentrate Type: Wolframite

Initial Concentration W03 (%): 65.5

Residue Analysis:

a W03 (%) : 2.49
% Extraction : 98.5

U (ppm): 365
Th (ppm): 80

Ratio Th:U - 0.219

Ra-226 (picocuries/gram): 130

EP Tox Metals:

Ag =

AS =

Ba =

Cd =

Cr =

Hg =

Pb =

Se =

< 0.1

0.04

0.01

0.05

0.01

< 0.1

< 0.12

< 0.1
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TABLE I

Residue

Mexican Naica

Mexican #50684

Mexican #50685

Mexican #50686

Mexican #50687

GSA #1046

GSA Dayton Camp.

GSA Kentucky Brn.

Turkey No. 1

GSA - X87

CTMC Gil 50751-61

CTMC Gil 50737-61

CTMC Gil 50751-63

Mex. Sonora Float.

Mex. Sonora Gra85

Mex. Sonora Gra86

Mex. Sonora Gra87

Mex. Naica Gra.

Mactung Float

CTMC GI-2358

CTMC Gil, 5022-01

CTMC UF2 5015-00

French

GSA Synth. Camp. 1<t
GSA Synth. Camp. 2

Radio

Gross Alpha
(pCi/gn)

7.7 +_ 2.9

42 +_ 6

76 +_ 8

67 +_ 7

49 +_ 6

170 +_ 30

-

77 +_ 19

560 +_ 50

230 +. 30

210 +_ 30

68 +_ 19

76 +_ 70

37 +_ 14

110 +_ 20

86 +_ 20

110 +_ 20

11 +_ 9

26 + 12

18 + 10

110 +_ 20

22 +_ 11

19 +_ 4

30 +_ 12

11 + 10

Chemical Analysis Other Scheelite Residue

Gross Beta
(pCi/gn)

19 +_ 10

48 + 11

110 +_ 10

88 +_ 11

75 + 11

180 +_ 10

-

66 +_ 10

340 +_ 20

170 +_ 10

180 +_ 20

63 +_ 12

62 +_ 12

47 +_ 9

71 +_ 10

61 +. 10

60 +_ 10

0. + 5

26 + 12

11 +_ 5

100 +_ 10R

21 +_ 7

28 +_ 10

39 + 7

18 + 8

Radium 226
(pCi/gn)

2.7 +_ 1.7

3.9 +_ 2.0

8.4 + 2.3

7.8 + 2.5

9.5 +_ 7.8

33 +̂  5

19 +_ 4

6.8 +_ 2.0

77 +_ 7

31 +_ 4

26 +_ 4

10 +_ 3

11 +_ 3

348 +_ 1.9

7.5 ̂  2.5

7.3 +_ 2.5

8.7 +_ 2.6

0. +_ 0.6

4.6 +_ 1.7

1.4 +_ 1.0

14 +_ 3

1.8 + 1.2

4.6 +_ 2.2

1.5 + 1.2

1.0 + 1.0

Radium 228 LLCL (%)
(pCi/gm)

1.8 +_ 3.3 < 0.001

4.9 +_ 3.7 < 0.001

16 +_ 6 < 0.001

11 i 5 <0.001

3.2 +_ 4.1 <0.001

.003

10 +_ 3 .005

8.6 +_ 6.3 < 0.001

1.6 +_ 3.5 .012

5.2 +_ 3.4 .003

.0078

.0011

.001

.002

.005

.005

.002

.0011

< .001

2.5 *_ 2.3 <.001

.005

<.001

1.4 +_ 2.8 <.001

3.7 +_ 3.2 .006

8.3 + 3.3 .002

Thorium (

< 0.001

0.002

0.003

.004

<.001

.001

.003

<0.001

.004

-

.0069

.0017

.003

.008

.001

.002

.002

.001

<.001

.001

<.001

<.001

<.001

<.001

<.001

1)
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OFFICE OF THE MAYOR
CITY OF QUEN COVE

\, DONALD P. DtRIGGI =-a « lrt_ ?; ? 516.676-2000
_, MAYOR AND SUPERVISOR

January 31, 1990

REs Glen Cove - LiTungsten Site

Gentlemen:
In April of 1989, anhydrous ammonia and other volatile,
chemicals were found at the above location, together with
32 million pounds of slag containing thorium and other
radioactive elements.
The EPA is finishing its emergency removal of the
laboratory chemicals, asbestos, PCBs and other elements it
has deemed to be part of its mandate. Remaining will be
the 32 million pounds of thorium slag. Our concern is
that the radioactive elements should be included in the
emergency removal plan or should at least be characterized
by the DEC as requiring high priority on its removal list.
The Li Tungsten site is located next to Glen Cove Creek
which empties into Hempstead Harbor. The 32 million
pounds of thorium poses a serious leachate question. Run-
off and seepage seem inevitable. It should also be noted
that our fire department has expressed great concern about
having to enter onto the premises. They have been advised
that if there is a fire, or if indeed there are aggravated
wind conditions f the location* the radioactive particles
will become volatili;*:! «nu airborne and, therefore,
possibly ingested. The EPA has indicated that most of the
radioactive eleaentc are 2w»i*ig stored within buildings on
the premises. a:l»««e buildings are wooden and in a
dilapidated condition. Therefore, the chance of fire is
real and the volatilization of the particles is a very
serious question.

W
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J Page 2
V" January 31, 1990
J

I, therefore, respectfully request your assistance in
securing the removal of the radioactive substances by
having this aspect incorporated into the emergency removal
plan of EPA or, in the alternative if this is not
possible, having Li Tungsten characterized as having high
priority on the DEC'S list of sites.

Very truly yours

P. 0E *IGGI
Mayor and Superviso

DPD t dag
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New Yorfc State Department of Environmental Conservation
80 Wolf Road, Albany, New Ybrfc 12233 7010

JUH 4 Q90

Mr. Stephen Luftig
Director __
Emergency and Remedial Response Division .' :
USEPA Region II ; : -?:
26 Federal Plaza :. •:: ' :"•
New York, New York 10278 ," :

Dear Mr. Luftig:

Re: Site Code f130046
L1 Tungsten, Glen Cove r
Nassau County

Thank you for your expert assistance as lead agency during the recent
PRP remedial efforts at the referenced site. This 1s yet another example
of how EPA's timely response and cooperation are helping to clean up and
remediate sites, such as this, to the benefit of all.

As you are aware, radioactive contamination 1s not a hazardous waste
in New York State and the New York State Department of Environmental
Conservation {NYSDEC), therefore, cannot use State Superfund money to
address the problem of the remaining radioactive slag. This site is a
Class 2 site on our registry (significant threat to public health or
environment) due to other contaminants. It 1s not scheduled in our program
in the immediate future.

The enclosed letter from the City of Glen Cove Mayor and Supervisor,
Mr. Donald Riggi, explains the gravt concern of the residents of Glen Cove
regarding the Li Tungsten site. The NYSDEC, therefore, requests that the
USEPA remain as lead agency at the site until such time as the prob1:-> of
th» r?̂ '.;. ctive contaminated slag 1s solved.

If y>u have any questions regarding this request, please conta.-.r .- -*n
Rockmore, P.E., of my staff at (518) 457-9280.

Sincerely,

iael J. O'Toole, Jr., P.E.
Director
Division of Hazardous Waste Remediation

Enclosure
cc: R. Tramontane - NYSDOH

K. Rimawi - NYSDOH
R. Salkie - USEPA Region II
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522 UNITED STATES ENVfRONMENTAL PROTECTION AGENCY
> REGION II
/ EDISON. NEW JERSEY 08837

Mr. Michael J. O'Toole, Jr., P.E.
Director
Division of Hazardous Watt* Remediation
Hew York State Department of Environmental
Conservation
50 wolf Road
Albany, New York 12233
Daar Mr. O(Toola:
Thia is in reply to your April 14, 1989, request for a CERCLA
removal action at the Li Tungsten Site in Glen Cove, Nassau
County, New York. Mr. Charles Fitssinmons, of the Response and
Prevention Branch, was assigned aa the On-Scene Coordinator (OSC)
for this site.
A preliminary assessment and removal site inspection was
conducted on April 16, 1989, and also April 26 through April 28,
1989. Based on the findings of this inspection, we determined
that there is a substantial threat of release of hazardous
substances as described under Section 104 of CERCLA, as amended
by SARA. As a result of this determination, negotiations were
Initiated between the Primary Responsible Party (Old Court
Savings and Loan) and EPA's Office of Regional Counsel. On June
do, 1989, an agreement was reached.
This Consent Order requires the responsible party to remove all
hazardous substances as regulated by CERCLA, RCRA and the CWA.
The large quantity of slag material bearing above background
levels of select radionuclides will have to be addressed under*
the state's remedial program. Th« responsible party will provide
a short term mitlgative fix by rtabii.̂ In̂ , thtse piles.
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Should you hava any question* or raguira additional information/
pitas* hava your staff contact Mr. Pitzsimaons at (201) 321-6608.

Sincaraly youjrs,

•fiStaphan D. Luftig, Oiractor
ftoargancy and Ranadial Rasponso Division
cc: R. Salkia, 2ERR-ADREPP

.B. Spragua, 2ERR-RPB
C. Fitzsimnons, 2ERR-RPB
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FEB 71990

Mr. Michael J. O'Toole, Jr., P.E.
Director
Division of Hazardous Waste Remediation
New York State Department of Environmental
Conservation
50 Wolf Road
Albany, New York 12233

Dear Mr. O'Toole:

This is in regard to the Li Tungsten, Glen Cove, Long Island tine
critical removal action presently being performed by the
Responsible Party under a Section 106 Order on Consent. As you
are aware, field activities have been ongoing since this
agreement was reached on June 30, 1989, as described in my letter
to you dated August 15, 1989 (attached).

A great deal of site stabilization and clean-up activity has
taken place since the initiation of the removal action. However,
it is anticipated that the removal action, as described in the
above order, will come to a conclusion on or about February 10,
1990. Shortly thereafter, a final report from the Responsible
Party should be completed and. submitted to EPA. As you are also
aware this site is not listed on the National Priorities List
(NPL) and nomination for such may not occur until sometime in
1991. after the new EPA hazard ranking system is finalized.

Mi-. Charles Fitzsimmons, On-Scene Coordinator of py steff,. »~'-lri
like to coordinate a meeting with members of your staff to ^ft^c--
a Mpjoth transition of overall site leadership. This meeting
would also serve to provide an update on the present site
conditions, specifically with regard to the large quantity of
radioactive slag material, that remains on-site.

.
WAS"
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Oick Salkie or Mr. Fitzsimmons will be contacting Al Rochmore to
arrange this discussion. Should you have additional questions on
this transition, please contact Mr. Fitzsimnons at 201-321-6608
or myself.

Sincerely yours,

Stephen D. Luftig, Dire'ctor̂
Emergency and Remedial Response Division

cc: R. Salkie, 2ERR-ADREPP
B. Sprague, 2ERR-RPB
C. Fitzsimmons, 2ERR-RPB
J. Doyle, ORC-NYCSUP
M. Hauptman, ERRD-SC
A. Hess, ERRD-SC
A. Fellman, AWM-RAD
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STATE OF NEW YORK
DEPARTMENT OF HEALTH
Coming Tower The Governor Nelson A. Rockefeller Empire Stale Plaza • Albany. New^ork 12237

0»MdAatfroa MO
Comnmoncr

OFFICE Of PUBLIC HEALTH
Und* A fUnOolpn. M 0 . M P H

CMCUM OWHXX 0»»CWf March 9,1990

f**^^^^&

Mr. Michael J. OToole, Jr. P.E., Director
Division of Hazardous Waste Remediation
NYS Department of Environmental Conservation ;
50 Wolf Road . . - ' * - "'\
Albany, NY 12233 "••'___

Dear Mr. OToole:

. We recently received a copy of a letter dated February 7, 1990 to you from
Stephen Luftig of EPA relative to the LI Tungsten site in Glen Cove, NY. In the letter,
EPA asked for a meeting to effect a transition of overall site leadership.

We would like to be included in any Such meeting due to the concerns about
the large quantities of radioactive materials on this site. Please contact me or
William Condon at 458-6461 if you have any questions.

Sincerely,

Karlm Rlmawi, Ph.D.
Director
Bureau of Environmental Radiation
Protection

cc: Dr. Hetling
Dr. Merges
Mr. Condon

jrtJi-tULU
NKI2BBO
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